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CHAPTER I 


l.O. Intboduction 
1.1. Background 

1.11. !»' years, there has been serious 

critic}*^v system of ^lytechnic education hy 

educariohiwsrrepresentatives of industry, professional 
bodies and employers. The common points of cri¬ 
ticism are as foUows: 

(a) The diploma courses in our polytechnics 
are mostly theoretical with very little 
pr&ctical bias. 

(b) The diploma courses are a poor imitation 
of the degree courses, and as such do not 
really serve the purpose of training middle 
level technical personnel. 

(c) The jhploma courses, as conducted at 
present are in the broad fields of dvil 
engineering, mechanical engineering, elec¬ 
trical en^eering, metallurgy, etc. No 
attempt has been made towards specialisa¬ 
tion in any one particular branch of a 
subject fieldi in wMch specialist technicians 
are required. 

1.12. Tbese and several other fiictofs have been 
causing concern to persons re^nsible for the 
development of technical education. Their 
anxieties have found expression, on several occasions, 
in the meetings of the All India Council for Tech¬ 
nical Education, tiie Institution of En^neers (India), 
the All India Manufacturers’ Organisation, the IncBan 
Engineering Association, the Indian Society for 
Technical Education and other organisations. 

1.13. The second conference of the State Direc¬ 
tors of TcchnicaJ Education hdd on the 14th and 
!5th June, 19651 at Delhi has also stressed the need 
fcnr the reorganisation of polytechnic education. 

1.14. It was in this context that the initiative for 
focossing aftteotion icm the reorganisation of the 
system of Polytechnic Education came from Prof. 
V. K. R. V. Rao. Union Minister for Education and 
Youth Services. Presidfne over the 20th meetine of 
the All India Coundl for Technical Education held 
on the 23rd September. 1969, Prerf. Rao expressed 
concern over the state of polytechnic education and 
suggested that the present stage of consolidation of 
fechnical education is opportune for reorganising the 
nolvtechnic courses. He also outlined the following 
general guidelines for donsideration: 

(a) A system of polytechnic education that 
articulates the imnt and co-ooerative effort 
of technical institutes and industry should 
be developed. The orimarv need is for a 
pwrooseful system of indtisCrial anoren- 
ticeshtp ffiet industry accepts as its res¬ 


ponsibility. The technical institutes, on the 
other hand, should consider apprenticeship 
as an integral part of the total process of 
polytechnic education. 

(b) Polytechnics and industry which are located 
near eapb other should co-(^rate in 
organising and conducting sandwich courses 
for training the correct type of technicians 
that industry requires. Sandvdeh courses 
should become ultimately a general pattern 
for all polytechnics which are located close 
to industry. 

(c) It is oidy through better faculty develdp- 
raent and throi^. better selection proce¬ 
dures for admission of students that the 
prevalent ineffectiveness of the teaching 
and learning in the polytechnics can be 
corrected. 

(d) Polytechnics, in close co-operation with 
industry, should carry out an analysis of 
the functions, fields of activity and tyifical 
job positions available, identify various 
te^nidan spedaHties and rcOTganise their 
curricula to suit them. In doing so, the 
polytechnics should bear in mind the 
pattern of employment In major sectors of 
en^neering activity, the need for the moW- 
lity of technidans—^both vertical and' hori¬ 
zontal, and the immediate and future em- 
oloymerit opportunities available to them. 
Each polytechnic should, in consultation 
with the enqjloying authorities concerned, 
ensure that there is an adequate demand 
for the specialist technicians to be trained. 
Training in each spedalftv should be a 
jndidous combination of theory and prac¬ 
tical experience in the field. 

(e) The curicnlum should aim to give a broad- 
based educatim in the m^or fields of 
engineering. Training in a particular 
spedalitv should be built on this broad 
base. This is neressarv to ensure that. ?f 
the diploma hoMer rannot get a suitable 
tob in his '*ftec’alitv, be would pot become 
unemolovable as a technidan in another 
T‘>levant field; his horizontal mobilPv 
•vbonid not Itftcome difficult. 

1.15. Prof. V. K. R. V. Rao suggested that a 
high-power Comnuttee consisting of experts in tech¬ 
nical education and industry should examine 
the entire svstem of polytechnic education. Tbe 
Committee should not only examine toe present 
inadequacies in the sVstem and suggest^ measures 
for impitoyeraent. but also prepare a blue-print to 
reorganise all aspects of ’polytechnic education during 
the next ten yegrs. He also suggested that-’tSiifaats 
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from Britain, Germany, USSR, USA and other coun¬ 
tries, where similar ^oblems have beeg dealt with 
effectively, should be invited to advise assist the 
Committee. 

1,2. Setting up ol the Cowmittee 

1.21. On die advice of the All India Coundl for 
Technical Education, the Government of India cons¬ 
tituted the Special Committee for Reorganisation and 
Development of Polytechnic Education under the 
Chairmanshio of Prof. G. R. Damodaran. 

1.22. The composition of the Special Committee 
is as follows: 

Chairman 

Brof. G. R. Damodaran, PSG College of Tech¬ 
nology, Coimbatoie-4. 

Members 

Prof. S. K. Das Principal, Technical Teachers’ 
Training Institute, 7, Mourbhanj Road, 
Calcutta-23. 

rfr. S. M. Dasgupta, Director, Govindram Sek- 
saria Institute of Technology and Science, 
Indore-3. 

Shri K. C. Lall, Principal, YMCA Institute of 
En^eering (Fatida^d), Zakir Nagar, 
Mathura Road, Faridabad. 

Shri A. L. Narayan, Principal, Government 
Polytechnic, Hyderabad. 

Dr. Pranlal Patel, Messrs, Malleable Iron and 
Steel Castings Co. Pvt. Ltd., and President, 
All India, Manufacturers’ Organisation, 
Tulsi Pipe Road, Lower Parel, Bombay-13. 

Shri Y. Saran, Principal, S. V. Polytechnic 
Bhopal, (at present. Principal, of TTTI, 
Bhopal). 

Prof. B. Sengu'pto, Lat-Bagan, P.O. Shahganj, 
Dist. Hop^y. 

Shri S. G. Somani, Hon, General Secretary, All 
India Manufacturers’ Organisation, Bom¬ 
bay. 

Member-Secretaries 

Shri Biman Sen, Deputy Educational Adviser 
(T) Ministry of Education and Youth 
Services, New Delhi, 

Shri D. V. Narasimham, Deputy Educational 
Adviser (T) Ministry of Education and 
Youth Services, New Delhi. 

1,23- The Committee co-opted the fbUowins 
memberv' 


Shri K. R. Sivaramakrishnan, Institute of 
Applied Manpower Reeeaich, lodnprastha 
Estattj, New Delhi. 

Col. S. O. Pendse, Director of Training and 
Central Apprenticeship Adviser, Directorate 
General of Em’ployment and Training, 
Shram Sbakti Bbawan, Rafi Marg, New 
Delhi. 

airi M. V. V. Raman, Directs Undustrial 
Engineering), 'National Productivity Coun¬ 
cil, 38, Golf Links, New Delhi. 

Prof. H. C. Guha, (Representative of Institu¬ 
tion of Engineers (India), 77-A, Ibrahim- 
pur Road, Jadavpur, Calcutta-32. 

1.24. The following foreiign experts were asso¬ 
ciated with the work of the Committee: 

Prof. Ross Henninger .. .. USA 

Mr. E. Houghton Bretain 

Prof. W. D. Kurz West Germany 

Dean Minoru Shimosaka Japan 

1.25. The terms of reference of the Committee 
were as follows: 

(a) to examine the whole system of polytechnic 
education vis-a-vis the needs of indostty 
for middle level technicians and to prepare 
a ten year plan for its reorganisation and 
development; 

(b) to recommend measures for improving the 
practical content of diploma courses 
through co-operation between polytechnics 
and industry with particular reference to 
sandwich courses, aoprenticeship traiiung 
and diversification of subject fields*, and 

(c) to report on all other aspects of polytedmic 
education. 

1.3. ^ttings of tile Committee 

1.31. TTie first meetina of the Committee was 
held at New Delhi on 4th April, 1970. It aw 
inaugurated by Prof. V. K. R. V. Rao, Union Minis¬ 
ter for Education and Youth Services, who bro? 
indicated the guide-lines for the work of the C 
mittee. (Prof. Rao’s address is ^ven in Appei 
No. I). 

1.32. After a general discussion on the terms of 
reference the Committee decided to adopt the 
following strategy of action: 

(a) To undena'kc a sample survey of industry 
in order to find out the types of technicians 
required. This survey should cover n 
cros-section of industry embracing tiie 
heavy, medium and small scale Mustiittl, 
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(b) To make a thorou^ analysis of the present 
system of polytechnic edaciktion in order 
to find out the lacunae and deficiencies vis- 
a-vis job requirements. 

(c) To examine how far diversificati<» • at the 
technician level is possible keeping in view 
the ne^.<j for mobilitv of technicians—^bbth 
horiztinsiiil and vertical. 

(d) To examine the fields in which sandwich 
courses could be successfully started with 
indications of* the structure of the courses, 
duration etc. 

(e) To examine how best the practical training 
be made industry-oriented and the type of 
trainine which the students should get and 
its corelation with the teaching. 

(f) To examine the aspects of faculty develop¬ 
ment ,the types of training and retraining 
'programmes for teachers and the type of 
industrial training required to keep them 
up-to-date. 

(g) To analyse the present evaluation system in 
order to modify and make it purposeful. 

fh) To consider ways and" means of achieving 
the maximum involvement of industry in 
the training of technician-students and 
teachers. 


1.33. The Committee, at its first meeting, set up 
two sub-committees to make preliminary studies. 


Prof. B. Sengupto (Convenor) 

Shri A. L. Narayan 

Shri S. K. Das 

Shri Y. Saran 

Shri N. Gnanasambandham 

Prof. S. M. Dasgupta 

(b) The sub-committee to prepare a question¬ 
naire and conduct a sample survey of 
industry was constituted as follows: 

Dr. Pranlal Patel fConveqort 

Shri K. R. Sivaramakrislinin 

Shri S. G. Sqmani 

Shri Y. Saran 

Shri K. C. Lall 

At the second meeting held at Bangalore, the 
Committee authorised the Chairman to conduct an 
Independent, brief and quick survey of the utilisatio.T 
of technician manpower in industry. 


1.34. Subsequently the Committee met at Bcm- 
bay, Calcutta and New Delhi before its concluding 
session at New Delhi on the 26th, 27th and 28th 
February, 1971. 

1.35. During the course of the meeting held in 
various regions, the Committee met the Directors of 
Technical Education of various States, representa¬ 
tives of the Institution of Engineers (India), the 
India Manufacturers Organisation, the Indian 
Engineering Association, Chamber of Commerce 
and other organisations in order to ascertain their 
views. 

1.36. In Bombay, the Committee met the members 
cf the Special Committee appointed by the Govern¬ 
ment of Maharashtra for the reorganisation of 
Polytechnic Education in that State. 

The fist of persons interviewed by the Chairman' 
and the Committee is gjven in Appendix No. 2. 

1.37. The Committee also sought and obtained 
the views of principals and teachers of polytechnics in 
the country. 

1.38. At the fourth meeting of the Committee 
held on the 17th and 18th Octoter, 1970, at Calcutta, 
a Drafting Committee was appointed vdth the 
following members: 

Prof. G. R. Damodaran (Convenor) 

Prof. B. Sengupto 

Col. S. G. Pendse 

Dr. Pranlal Patel 

Shri K. R. Sivaramakrishnan 

Shri Biman Sen. 

1.39. Based on their study of selected polytechnics 
in different States, the foreign consultants submitted 
individual reports to the Committee. The reports of 
the consultants are given in Appendix No. 3. The 
Committee, considered these reports at its fifth meet¬ 
ing held at New Delhi, 

1.310. During the course of its work, the Com¬ 
mittee also appointed the following Working Groups; 

(a) Working Group to prepare the draft frame¬ 
work of a Ten Year Plan. 

Prof. G. R. Damodaran (Convenor) 

Shri K. R. Sivaramakrishnan 
Dr. Prem Bhatt 
Shri P. Sivalingam. 

Shri Biman Sen 

(b) Working Group to examine the ways of 
organising Practical Training, securing the co-ope¬ 
ration of industry and stahing of sandwich and 
diversified courses. 

Prof. G. R. Damodaran (Convenor) 

Shri S. G. Somairi 


(a) The sub-committee to examine all aspects 
of the present Polytechnic Education and 
to formulate future educational pro¬ 
grammes, was constituted as follows: 
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Prof. B. Sengupto Shri D. V. Narasimham 

Shri M. S. S. Varadan 1-4- Report 

1.41. The Draft Report prepared by the Drafting 
Shri T. R. Doss Committee was considered at the last sitting oif the 

Committee held at New Delhi between the 26th and 
Prof. A. P. Jambulingam 28th February, 1971 and adopted after modifications 



CHAPTER II 


2.0. A Review of the Development of Poly¬ 
technic Education 

2.01. Although the history of technician education 
in our country can be traced back to over 150 years, 
unfortunately very litde growth or development took 
place prior to Indepei^ence. The growth of techni¬ 
cal education de'pends on the socio-economic and 
industrial conditions of the country and its develop¬ 
ment is controlled by the needs and requirements of 
the economy. 'Iherefore, it is not surprising that 
technical education, particularly technician education, 
did not make much progress prior to Independence. 

2.02. In 1947, the country was faced with the 
great chaUenge of rapidly industrializing the predomi¬ 
nantly agricultural economy. In order to do so, the 
country had to build up its technicid education sys¬ 
tem within a short period. Perha^ps one of out 
most remarkable achievements since Independence 
has been the phenomenal growth of technical edu¬ 
cation. In 1947, there ware about 53 institutions 
conducting technician courses (diploma courses) 
with a total admission capacity of about 3,700 stu^ 
dents per year; the total out-turn from these institu¬ 
tions was of the order of 1,500 per year. The 
number of institutions offering technician courses 
(diploma courses) was progressively raised to 284 
by 1966. The total annual intake capacity was in¬ 
creased to about 49,000 and the annual out-tum to 
about 23,500. Owing to the recession during the 
period 1965 to 1967, the admission to Polyt^hnics 
(fi^om the year 1968) was restncted to about 37,000. 
However, the actual intake came down to the order 
of 27,000 and the level of admission has remained 
more or less the same since then. 

2.03. In addition to the 284 Polytechnics, there 
are about 22 Polytechnics functioning throughout 
the dountry catering exclusively for girls. These 
polytechnics offer a wide range of courses. The 
annual admission capacity of these< institutions is 
approximately 2,200. 

2.04. Three patterns of courses have so far been 
evolved for technician educa|tioh: (1) three-year 
full-time courses, (2) two-year full-time course, and 
(3) sandwich courses. About 94 ,per cent of* the 
polytechnics (excluding the girls’ polytechnics) offer 
the three-year full-time diploma courses. 

2.1. Survey and IMstributiiHi pf Polytechnics. 

241. The State-wise distribution lof polytechnics 
and the subject-wise distribution of facilities are 
given in Tables 2.1, 2.2, 2.3, and 2.4 It may be 
observed that 92 per cent of the student body of 
the plolytechnics (excluding the girls polytechnics) 
is at present distributed only in the three major fields 
of engineering, viz., civil, electrical and mechanical 


2.12. A State-wise list of polytechnics with their 
annual admission capacity, out-turn for 1969, subject 
fields and locations is furnished in Appendix Nov4. 

2.2. Existing Organisational Pattern. 

2.21. With the phenomenal expansion of all 
sectors of education since Independence, the admi- 
nistratiion of education has become complex. During 
the post-independence period several new dimensions 
have been added to th© functions and responsibilities 
of Government in pohcy-making, co-ordination and 
fulfilment of national targets in education. In ffiis 
process technical education has received special 
emphasis. 

2.22. The All India Council for Technical Edu¬ 
cation was constituted in November, 1945 to advise 
tbe Government of India on all aspects of technical 
education. It consists of representatives of tbe 
Umon and State Governments, Parhament, associa¬ 
tions in the fields of business, industry, labour and 
education, and professional bodies. Though tbe 
Council is an advisory body, experience shows that 
its recommendations have, by and large, been ac¬ 
cepted in the past by th© Union and State Govern¬ 
ments. The four Regional Committees of the 
Council, each coveting a group of States, have their 
offices at Kanpur, Madras, Bombay and Calcutta and 
assist th© A.I.CT.E. 

2.23. Tbe All India Council for Technical 
Education has set up eight Boards of Technical 
Studies in idifferent branches of engineering, tech¬ 
nology, management etc., to advise the Council on 
such matters as th© preiwation of model courses 
of studies, and the specification and regulation of 
standards in tbe respective subject fields. 

2.24. Tehnical education is normally administer¬ 
ed by the Education Departments of State Govern¬ 
ments. In some cases, however, it is being adminis¬ 
tered by 'Other departments such as Department of 
Industries or Public Works Department etc. On 
the recommendation of the All India Council for 
Technical Education, each State has set up a State 
Board of Technical Education. Most of the State 
Governments have also established separate Direc¬ 
torates for the effective administration of technical 
education. 

2.25. The activities of the polytechnics in each 
State are coordinated through the concerned State 
Board of Technical Education within the overall 
national poUcies formulated by the All India Coun¬ 
cil for Technical Education. The Directorate of 
Technical Education is responsible for the admiois- 
tration and inspection of the polytechnics and pro¬ 
vides secretariat assistance to the State Board of 
Technical Education which conducts the examinations 
and awards the diploma^. 


5 
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2.26. At present, about 70 per cent of the poly¬ 
technics are run by State Governments and the rest 
by private agencies or autonomous bodies. 

2.27. Perhaps one, of the weakest links in the 
devdopment of technical education at present is the 
system of evaluation, insipection and feed back. 
Neither at the national nor at the State levels, is 
there an adeiqtiate m^dunety for the systematic 
evaluation of the w<wk and progress of different 
iostitutioas. In the absence of such a machinery 
there has been very little feed back of information 
lyhich is very necessary to make the technical educa¬ 
tion system more sensitive to the needs. 

2.3. Emptoyment and CoUaboratfon with Industry 

2.31. The Survey of Industries which has been 
earried out on behalf of the Committee reveals that 
only 36 per cent of the positions at the middle level 
in industry are occupied by diploma holders, 48 
per cent being held by persons who have risen from 
the eiafts^n level and about 16 per cent by engi¬ 
neering graduates. It is clear that although there 
is unemployment among the diploma holders, there 
is at t^e same time a ^tendency in industry to assign 
a significant proportion of technician positions to 
persons without fprmal qy^fications but with job 
experience at the craftsman level. The Survey 
further reveals that the products of polytechnics do 
not and cannot straightway fit into job situa^Uons 
in industry, bepayse the education and training 
which are now being imparted at the polytechnics 
are not sufficiently industry or practloe-oriehted. 

2.32. The main reason for such an anomalous 
situation is perhaps the lack of collaboration between 
industry apd the. polytechnics. Hiere is a tend(mcy 
for the polytechnics to grow in isolation. 

2.4. Need for Qualitative Improvement 

2.41. An analysis of the current unemplayment 
among engineering graduates and diploma holders 
was recently niade by the Institute of Applied Man- 
Jtower Research. It revealed that out of the 56,700 
persons estimated to be unemployed by the end of 
1968, as many as over 46,000 were tfiploma holders. 
According to the data available from the Employ¬ 
ment Exchanges, for every enguieering graduate 
registered as unemployed, there are 5 unemployed 
diploma holders even though the annual out-turn of 


graduates and diploma holders is in the proportion 
of a^roximately, 1:2. 

2.42. One of the factors leading to this increasing 
unemployment among diploma holders is reported to 
be the d^ieacies of the present polytechnic courses 
vis-a-vis the requirements of industry. The shorl- 
cominj^ of these courses as revealed by the Com¬ 
mittee’s Survey of Industries are described in 
Chapter IV. The Committee would like to stress 

in this context the need Co accord a much higher 
priority in technician education development to the 
qualitative improvement of courses and consolida¬ 
tion of existing institutions rather than to quantita¬ 
tive expansion. 

2.43. .It is also relevant here to refer to an assess¬ 
ment, by the Institute of Applied Manpower Re¬ 
search, of the demand for engineers during the Fifth 
Plan period. Assigning that the economy will grow 
at an annual rate of 5.5 per cent during the 
Fourth Plan and 6 per cent during the Fifth Plan, 
as postulated by the Planning Commission, the over- 
ail demand lor engineering graduates and diploma 
holders In 1978-79 is expected to be met with the 
current levels of admissions in technical institutions. 
It will also be possible to meet any additional de¬ 
mands of a marginal nature within the overall sanc¬ 
tioned intake capacity in the existing institutions. 

2.44. The Committee is therefore of the view, 
that, at least for the next five years, there would be 
no need to consider the establishment of new poly¬ 
technics. As for the intake capacity of erisljpg 
polytechnics, the position may be reviewed after 
three years and any changes necessary may be made 
so as to meet the actual needs. The resources 
available in the current Five Year Plans of the 
States and the Ministry of Education and Youth 
Services shoujd be devoted to programmes aiuiini 
at qualitative improvement of technician education 
on the lines suggested in this Report. 

2.45. At the same time, efforts should be made tc 
prepare realistic estimates of the demand for tech¬ 
nicians for the Sixth and subsequent plans, region- 
wise ,^nd by specialities and types of tecbniciai 
functions in industry, commerce, services and pnbB< 
utilities, *3 that apjoropriate programmes of efdupa- 
tional development could be formulated and indlud** 
in the Fifth Five Year Plan. 
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Table 2.1 

Statmisedistribution af^yteohmcs{excluding Qirls*poly~ 
technics) as in the year i969-'70* 


S. No. State 

Institutions 

Conducting 

3-Year 

courses 

Institutions Institutions 
conducting conducting 
2-Year sandwich 

courses courses 

I 

Andhra Pradesh . 

18 

I 

I 

2 

Assam 

6 

•* 

•• 

3 

Bihar . 

14 


- 

4 

Chandigarh . 

. I 

•• 

•• 

5 

Delhi . 

3 

“ 

•• 

6 

Goa 

I 

•• 


7 

Gujarat 

17 

•• 

•• 

8 

Haryana 

. 6 

•• 

I 

9 

Hitnachai Pradesh. 

. 2 

- 

*' 

10 

Jammu & Kashmir 

2 

•• 


II 

Kerala 

. 16 

•• 


12 

Madhya Pradesh . 

22 


- 

13 

Maharashtra 

, 24 

2 

- 

14 

Manipur 

. I 

- 


15 

Mysore 

27 


•* 

16 

Orissa 

6 


I 

17 

Pondicherry 

. I 



18 

Punjab 

. 10 

• • 

I 

19 

Rajasthan , 

. 6 

.. . 


20 

Tamil Nadu. 

• 27 


3 

21 

Tripura 

• 1 

•. 

.. 

22 

Uttar Pradesh 

33 

3 


23 

West Bengal 

23 

2 

2 


Total] 

261 

8 

9 


Total 

. 284 




Tabi^ 2.2 

S^JechwisejjiktriiuHtm of. capacity together with toted 
intake andoutrtum for the ^ear 1969-70 

(excluding Girls* Polytechnics)^ 


Maximum Admi^^sion Out 
Subject area Iii4taice 1969-70 1969-70 

capacity 
as in 
1966 


I 

Civil . 

15,190 

6,402 

4,812 

2 

.Mechanical . 

16^39 

9,194 

8,90s 

3 

Electrical 

13,395 

7,460 

6,035 

4 

Eleotiioiiics/Telcicom/ 

Radio Engg.. 

350 

290 

223 

5 

Mining 

400 

154 

95 

6 

Metallurgy . 

240 

166 

.86 

7 

Automobile . 

497 

414 

243 

8 

Textile , . , 

493 

413 

280 

9 

Leather Technology 

95 

II 2 

59 

10 

Paper and Pulp Technology 

50 

40 

54 

11 

Printing Technology 

385 

409 

207 

12 

Textile Chemistry , 

95 

55 

49 

13 

Chemical Operator 

Chemical Bngg., 

180 

220 

147 

14 

Pharmacy & Dressers , 
coWie 

400 

478 

219 

15 

Celtics 

64 

34 

24 

16 

Sound.... 

61 

68 

23 

17 

Refrigeration 

40 

59 

35 

18 

Productlop Engg. . 

190 

6 

9 * 

19 

Industrial Engg. . 

•• 

6 

5 ^ 

20 

Architectural Af sistant- 
ship. 

60 

68 

11 

21 

TpwnPlanntng . 

20 

20 

1 %** 

22 

Industrial Electronics. . 

•• 


•• 


Total 

48,544 

26,078 

21,539 


Note : Government Polytechnic, Hyderabad (A*P.) also 
offers the two year diploma course. 


♦i 1/2 years post-diploma course at the PSG Polytechnic,^ 
Coimbatore. 

♦*1 year post-diploma course at the Central Polytechnic, 
Madras* 

^‘♦♦Allahabad Polytechnic, 1969. 
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Table 2.3 

State-wise distribution of Polytechnics as in the Year 
1969-70 


Institutions Institutions 

SI. State conducting conducting Remarks 
No. 3-year 2-year 

course course 


1 Andhra Pradesh 3 ., Also offers 2-year 

courses in Commer¬ 
cial Practice and 
Pharmacy. 

2 Assam . . I -• Also offers 2-years 

course in Secretarial 
Practice 

3 Bihar . . 

4 Chandigarh . i .. 


Table 2.4 

Subject^wise distribution of capacity together tvith total intake 
and out*mmfor the year 1969-70 

(Girls* Polytechnics') 


S. No. Subject Area 

Sanctioned Admission 
Intake (1969-70) 
(1969-70) 

Out-turn 

(1969-70) 

I, Electronics . 

420 

329 

I4I 

2. Secretarial Practice 

300 

304 

123 

3. Interior Decoration and 
Display . 

55 

36 

15 

4. Library Science 

5. Medical Laboratory 

145 

135 

86 





CHAPTER nr 


3.0. Concept of Technician and His Education 

3.1. DeflnMon 

3.11. In the technical manpowex spectrum, 
while professional engineers and craftsman are easily 
recognisable, it is more difficult to recognise techni¬ 
cians as a class by themselves, although they occupy 
a large part of the spectrum. ITiis is so because of 
the difficulty in drawin g clear -cut lines separating 
certain highly skilled craftsmen and process workers 
from technicians and the difficulty in distinguishing 
the well-qualified technicians from some technolo¬ 
gists with a similar level of responsibility. As a 
result, technicians as a class can be identified only 
by removing professional engineers and craftsmen 
from the spectrum. There is, however, no doubt 
that the duties and functions performed by techni¬ 
cians are recognisable. 

3.12. The I.L.O. defines a “tedinician” as a 
worker who prepares working plans and other tech¬ 
nical drawings from suggested sketches or notes for 
engineering, manufacturing or other purptwes; per¬ 
forms technical tasks usually under the direction and 
supervision of professionally qualified spedalists in 
engineering. 

3.13. At the 12th sessiem of the General Confe¬ 
rence of the UNESCO held in 1962 the member 
States adopted the following definition: 

“The term “technician” applies to persons 
working in occupations requiring a know¬ 
ledge of technology and related sciences 
between that of a skilled worker and that 
of an engineer or technologist; occupations 
at technicians level may call for inspection 
and maintenance, detailed development 
plans, supervision of production work, 
detail construction. Collaboration with 
the engineer is an essential part of the 
work of the technician". 

3.14. The Huddersfield Conference on the Edu¬ 
cation and Training of Technicians held in 1966 
identified technicians as being those people employed 
in the broad spectrum of occupations ^ng between 
the craftsmen on the one hand and the professional 
(or technolofijst) on the other. 

3.15. Tt niav. however, be stated that a technician 
working in fields such as sales, servicing, routine, 
maintenance, estimating etc., may need very little 
guidance or advice from a professional. In such 
cases he will mostly be working independently except 
for a nominal professional supervision as a matter 
of administrative hierarchy. In some situations the 
technician may be called upon to supervise the work 
5f craftsmen, operators or junior technicians. 


So far as the, supervision of craftsmen is concerned 
there is a tendency in industry to leave such supervi¬ 
sion to persons promoted from the ranks of skilled 
craftsmen if the work does not require complex 
technical knowledge. It has, however, been gene¬ 
rally accepted that a technician’s job is not an exten¬ 
sion of that of a craftsman or an operator. Techni¬ 
cians and professionals are complementary t.'> each 
other. 

3.2. Functions 

3.21. The occupation -hnician may 

'broadly involve one or n illowing func¬ 

tions;' 

(i) Erectinig and commissiuuing of engineering 
structures, equipment, etc. 

(ii) Engineering drawing and detailing; 

(ii) Mainfenance and repair of engineering plant 
and machinery; 

(iv) Assisting engineering in design and develop¬ 

ment; 

(v) Assisting engineers and scientists in research 

and development activity; 

(vi) Inspection testing; 

(vii) Estimating; 

(viii) Sales and after-Sales Service. 

(ix) Servicing; 

(x) Contracting; 

(xi) Production and Control; 

(xii) Work Study. 

3.22. The above functions are related to the engi¬ 
neering industries. While the use of the term techni¬ 
cian in business, commerce and other fields is rela¬ 
tively new, there are clearly several occupations which 
are comparable to those of technicians in the engi¬ 
neering fields. Such occupations include personal 
secretaries, accountants, auditors, data processing 
personnel and certain other junior executives. 

3.3. Definition and Inf^pretation Adopted by the 

C o mm i ttee. 

3.31. After a careful consideration of the duties 
and functions of technicians, the Committee has 
adopted the following broad definition and interpreta¬ 
tion of the term “technician”: 

“A technical employee, whatever his designation, 
who occupies a middle level position bet¬ 
ween the craftsman and the technologist; 
whose work requires the application of tech¬ 
nical knowledge higher than that of a skilled 



worker but below that of a technologist; 
whose work moreover requires a proficien¬ 
cy in skills higher than that of a technolo¬ 
gist but lower than that of a skilled worker.” 

The Committee uses the terms “technicaT’ and 
'‘technology” in the broadest sense without confining 
them to denote only the specific'disciplines of engi¬ 
neering. 


3.32. me following diagr*m illustrates the two 
major dimensions which may be used to distingmsh 
skilled workers, tecbnidans, technologists and scien¬ 
tists. For the purpose of this report, the Commit¬ 
tee has restricted the areas of tecbnidans to the 
extent to which technical personnel can be trained 
effectively throng full-time or part-time courses etc. 
to occupy middle level positions in the technical man¬ 
power spectrum as indicated in the schemetic dia¬ 
gram gfven bei6w* 



u 

a 

Q 

ui 



Skill in techniques based on the knowledge of princi¬ 
ples, suffldent to judge the most appropriate techni¬ 
que to adopt or to ad^t where necessary. 



Thorough knowledge of basic prindples as found, for 
example, in the sciences and their application and/or 
adaptation in novel or out'^f-the common situations. 


3.4. EdaMiten and Trainh^ 

3.41. The main objective of the technician educa¬ 
tion programmes of polytechnics is to give the tech¬ 
nician student a sound broad-based knowledge of a 
chosen field. The education needs to be supplement¬ 
ed with actual practical experience in industry or 
business and commerce. It is therefore necessary 
that the programmes of technician education and 
traming should be properly drawn up'in. an integrated 
manner with the coo{^ation of industry. Whereas 
eduoationah programmes should take care of the pre¬ 
sent and future needs, training programmes should 
;pnditipn the technician to meet the immediate needs 


3.42. Technician jobs involved a level of scienti¬ 
fic and technical knowledge higher than that needed 
by an operator of craftsman, but lower than that of a 
technologist; engineer or scientist. A technician’s 
education and training should enable him to exercise 
technical judjgment; this judgment is based on an 
intelligent ap^ication of the general principles under¬ 
lying the'technician’s work as compared with the 
reliance upon accumulated skill and experience which 
is characteristic of the craftsman. Whereas the term 
‘craftsman’ applies to a fairiy' easfly defined and 
generally recognized degree of skill, the term ‘techni¬ 
cian’ applies to a broad band of abi^ties ranging from 
jobs which are only slightly more teehnical than those 
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of cr^tsman, right up to others where high-grade 
technicians are rubbing shoulders with technologists 
and scientists. 

3.43. The special characteristics of technicians’ 
work determine the nature of their education and 
training. First and foremost, technicians need to 
have a mastery of those techniques which are directly 
relevant to their immediate employment. Proficiency 
in these techniques requires an understanding of the 
sciences and mathematics on which they are based. 
This understanding need not be so profound as that 
of the professional scientist, but should be sufficiently 
firm to permit its further extension ;is new applica¬ 
tions of the relevant sciences and technology arc in¬ 
troduced and also as the technician himself encoun¬ 
ters situations which present new requirements for 
specialisation. 


3.44. Most technicians also find themselves con¬ 
cerned technically with the work of others at craft or 
operative level. They must, therefore, be aware of 
its nature and problems. This awareness is prefer¬ 
ably acquired though the medium of a broad basic 
training and planned experience which is specifically 
designed to give direct acquaintance with the work in 
question. 


3.45. Technicians in all fields should also be able 
to communicate with their colleagues at senior and 
junior levels, for example, in making reports, issuing 
and conveying instructions .and so on. Therefore, 
they need fluency in the use of the written and spoken 
word and this can best be built on the basis of a 
sound general education. 


3.46. The relative extent of the technician’s re¬ 
quirement for manual skills as opposed to technical 
knowledge will depend very largely on the field in 
which he is employed; in design, for example, It will 
be minimal, in servicing it may be high. 


3.47. During their careers technicians will be re¬ 
quired to guide and supervise the work of skilled work 
people ahd craftsmen. In due course they may also 
be expected to rise to positions of responsibility in 
industry, commerce and society. Some technicians 
may set up their own industrial of business concerns. 
Technician education should not lose si:^t of these 
aspects of the future life of tedhnicians. Throu^i 
their courses, educational approach and extracurri¬ 
cular activities, polytechnics should attempt to deve¬ 
lop the right type of motivation, the correct attitude 
towards dignity of labour, a practical way of thinking 
and a sense of discipline, team work and social res¬ 
ponsibility. The confidence and competence needed 
for self-employment should also bfs developed. 


3.48. Our country is facing the problem of adapt¬ 
ing itself to an ever-increasing rate of technological 
change and scientific progress: if the technician is to 
play his proper part in the solution of this problem, 
he must be adaptable and needs to have an apipire- 
ciation of the social and economic environment be¬ 
yond the narrow confines of his immediate discipline. 
This need for flexibility and a wider outlook calls for 
broad-based courses which include liberal or humanis¬ 
tic studies and the provision of adequate co-curricular, 
extra curricular and recreational facilities. 

3.49. Entry into a technician occupation requires 
not only an understanding of the scientific principles 
behind particular technician functions but also a mas¬ 
tery of the techniques and the skills, procedures and 
processes which are a part of these techniques. 
Application of these techniques implies a careful selec¬ 
tion of the tools, equipment and skills and their judi¬ 
cious use to production objectives. Polytechnics can 
offer only a part of the training needed to impart these 
competencies because of the limitations of their work¬ 
shop facilities. They may include in their programme 
the training in basic manual and machine skills. The 
rest of the above practical competencies can only be 
acquired by industrial or field training. Training to 
achieve an acceptable level of practical competency is 
thus an integral part of the education of technicians 
and the success of technician education programmes 
will depend on the degree to which the integration of 
polytechnic courses with relevant field/industrial train¬ 
ing is achieved and consequently on the degree to 
which collaboration between polytechnics on the one 
hand and industry and commerce on the other is estab¬ 
lished. Tlie Committee recognises the supreme 
importance of associating industry and commetoe— 
the employers—^with the planning and implementation 
of technician education and training programmes. 
From the initial forecasts of technician manpower re¬ 
quirements through the analysis of job content to the 
preparation of course syllabuses, and the filial assess^ 
ment of the competence bf the technldlans, there lit 
an urgent need to ensure the closest possible eoopeiw- 
tion of employersc The problems of providings pjBSn 
per education and training for technicians are 
concern of a partnership between government,, em¬ 
ployers and the educational system; each has its res- 
ponsibiUues and eacbTnu^t .collkborate with the others 
in’ a combined effort if the right solufiMis are to be 
found and applied. 



CHAPTER IV 


4.0. Survey of Indifstry 

4.01. To consider the nature and direction of the 
reorganisation of polytechnic education to meet the 
real "needs of industry for middle level technicians, it 
is necessary, among other things, to ascertain the job 
positions available In industry for diploma holders, the 
qualities and skills expected of them, the pattern of 
in-service development and promotion prospects and 
the need and nature of . re-training and updating 
courses. Moreover, a study of the views and sug¬ 
gestions of Industry on the present diploma courses, 
and an ass‘^ssinerit of the in-plant facilitiics which could 
be made available by industry, would be useful in 
planning for the education and trainmg of technicians 
Dll proper lines. 

4.02. The Chairman of the Committee therefore 
undertook a detailed survey of selected industrial es¬ 
tablishments covering a representative sample of the 
engineering and process industries and the public 
utilities and services. The Report of the Survey is 
given in Appendix No. 5. A pilot study was also 
made by the Technical Teacher Training Institute, 
Calcutta, aiming at an anlysis of technician jobs in two 
selected engineering establishments. In this chapter, 
a brief resume is given of the findings of these studies 
with special reference to the qualitative needs of tech¬ 
nician education and training. 

4.1. Pattern of Employitienf. 

4.11- Technician positions in industry arc occupied 
by engineering graduates, diploma holders and engi¬ 
neering practicals'^" i.e., those who do not have formal 
technical education qualifications but perform the 
functions on the basis of their job experience. Accor¬ 
ding to the Survey, the proportion of these groups is 
as shown tin Table 4,1. 

Table 


Technician portions by educational quaH fi ration $. 


Industry group 

Proportion (in percentage) 


Bngg. 

Gra¬ 

duates 

Diploma Engin- 
Holders eering - 
PracUcals 

Total 

1 

2 

3 

4 

5 

Mecli anical B ngg. I a lIusI r y 

II 

41 

48 

TOO , 

ElectricalBnggv Industry . 

16 

3S 

46 

IOC 

Metallurgical (inctuding 





Milling) Industry.. 

■ 0 

37 

54 

100 

Processing Tndus-^fy . 

23 

24 

53 

TOO 

Others :. . . . . 

26 

, 29 

45 

100 

Derail proportion ■. 

t 6 

' 36' 

48 

TOO 


.*In the Report of the Survey of Industries, the phrase 
psrt^dns with job experience only” is Used in place of the terni 
Qgineering practicals”., | 


4.12. There are wide variations in the pattern of 
utilisation of diploma holders as technicians within 
these industry groups, the proportion ranging from 
24 per cent in the processing industry to over 60 per 
cent in the automobile, ship-building, machine tool, 
and paper industries. 

4.13. A sizeable proportion of skilled craftsmen get 
promoted to technician positions after they gain ex¬ 
perience on the shop floor. Sufficient attention has 
not been given to this group of technicians in the 
present system of polytechnic education. Polytechnics 
have the necessary facilities to offer a variety of short¬ 
term and part-time educational courses to supplement 
the technical skills of these craftsmen, especially to 
equip them for their role in planning, supervising and 
managing men and materials, 

4.14. In terms of functions, technicians are dis¬ 
tributed into the three fields of (a) design and produc¬ 
tion, (b) laboratory testing and analysis and (c) sales, 
S'Ores and costing, as shown in Table 4.2. 

Table 4.2 

Functional dhtribuiion of technicians. 

Proportion (in percentage) 

Industry group----—- 

De?!ign Labora- Sales 

& tory Stores Total 
Produc- Testing etc. 

tion 

analysis' 



2. 


4 

5 

Mechanical Engineering 
Industry 

74 

19 

7 

100 

Electrical Engineering In¬ 
dustry 

^5 

19 . 

16 

ICO 

Metallurgical (including 
Mining) Industry . 

N.A. 

N.A.f 

N.A. 

N.A. 

Processinglndustry . 

68 

24 

8 

TOO 

Odiers .... 

N.A. 

N.A. 

N.A. 

K.A. 

Totat. 

69 

20 

II 

TOO 


N,A.: Not av!’i!a1;le. 
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The concentration of technicians in the design and 
production field, especially in the engineering industry, 
is noteworthy. It is also observed that in the procek 
industries, such as petrochemicals and electronics, a 
substantial number of technicians, about 30 percent, 
are engaged in process control and laboratory work. 
In industries like electrical machinery manufacture and 
textile machiney manufacture, there is a growing 
demand for technicians for sales and services. 

4.2. Requirement of Technical Knowledge and 
Skills 

4.21. Irrespective of the nature of processes or 
organisations, the main qualities expected of diploma 
holders for filling up technician positions in industry 
are: (a) knowledge of basic technology in the chosen 
field, (b) knowledge of engineering practice in industry, 
(c) ability to apply technical knowledge to practical 
situations, and (d) personnel qualities and leadership 
ability. Industries also stress the importance of 
communication skills for their technicians. 

4.22. In relation to the qualities identified above, 
the present diploma courses need reconsideration par¬ 
ticularly in the matter of practical orientation. 96 
percent of the respondents to the Survey stated that 
the present diploma holders do not possess the skills 
necessary performing technician dudes- It was noted 
that the technical knowledge of diploma holders in 
particular specialides is not of sufficient depth. 

4.23. Industry is generally in favour of specialised 
instruction and training in a number of diversified fields 
in place of the present generalised courses in broad 
fields; a suitably broad-based study is however felt to 
be necessary before any specialised study is under¬ 
taken. 

4.3. Organisation of Technician Education 

4.31. An attempt was made through the Survey to 
ascertain the views of Industry on the possibility of or- 
gwising diploma courses on a sandwich pattern. 
Sixty six percent of the respondents favoured sand¬ 
wich courses with specialisation. The Engineering 
Industry in general supports sandwich courses where- 
ever such courses are feasible this includes eightyone 
per cent of the respondents from the heavy engineer¬ 
ing industry, seventy seven per cent from the electri¬ 
cal industry and seventy per cent from the electronics 
industry, 

4.32. In regard to process industries, a majority of 
the respondents were in favour of specialisation without 
sandwiching; they, however, stressed the need for train¬ 
ing the industry after the institutional programme. 

4.33. It was also stated by most of the respondents 
that specialisation should be considered according to 
the needs of different industries. A view was expres¬ 
sed on behalf of some units in the petro-chemical 
industry and in the electronics industry that sponsor¬ 
ship of students by industry to technician courses would 
be very desirable. 


4.34. A close coordination between industry and 
education is considered essential in the process of 
technician education and training. This will be neces¬ 
sary, among other things, for the periodic revision of 
curricula and development of new courses whereevcr 
necessary, for providing iacilities to teachers of poly¬ 
technics to gain industrial experience, for sponsoring 
candidates to sandwich courses and for conducting 
such courses. Most of the respondents to the Survey 
expressed their willingness to cooperate with poly¬ 
technics in all these areas. 

4.4. Training of Diploma Students in Industry,. 

4.41. Consistent with the view that training in in¬ 
dustry is an essential component of the education of 
technicians, many industries have offered facilities for 
organising such training, subject to certain conditions 
of financial and organisational commitments. In this 
context, it is emphasised by Industry that such training 
should be properly planned and effectively supervised. 

4,5 Training of Polytechnic Teachers in Industry 

4.51. Respondents from industry emphasise that 
the teachers in polytechnics should be uptodate in their 
knowledge of the practices in industry in order to make 
polytechnic education application-oriented and relevant 
to the needs of industry. Nearly 80 per cent of the 
respondents ate willing to offer tlie necessary facUities 
for the industrial training of teachers subject to cer¬ 
tain conditions. These conditions mainly concern (a) 
the cost to be incurred for the training and (b) the 
safeguards necessary to maintain technical secrets re¬ 
lating to their products, processes and techniques. 

4.52. Various suggestions have been made about the 
duration of the industrial training of teachers. The 
durations proposed vary from one month to 5 years at 
a time, the longer duration being generally meant for 
new entrants to the teaching profession. In the opi¬ 
nion of Industry, such training should be made an 
essential qualification for recruitment as teachers- 
There should also be provision for further training of 
shorter duration from time to time during the tenure 
of work of teachers. 

4.6. Retrainiiig 

4.61. The Survey reveals an increasing appreciation 
by Industry of the need for refresher courses and re¬ 
training programmes for technicians working in indus¬ 
try. The factors supporting this need are: (a) tech¬ 
nological developments and continuing changes in pro¬ 
cesses and products; (b) occupational mobility of 
technicians; (c) the need to update knowledge for im¬ 
proved performance; (d) the specialised requirements 
of certain industries; and (e) continuing improvements 
in management techniques. 

4.62. Several industries have suggested special 
short-term courses for technicians in industrial and 
production engineering and in the modern concepts 
and techniques in their subject fields. Some of the 
subjects indicated in this connection are: (a) opera¬ 
tions research; (b) instrumentation; (c) tool design 
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and engineering; (d) production planning; (e) stand¬ 
ardization; (I) materials planning and control; (g) 
quality control; and (h) cost control. 

4.63. Some of tlie above subjects, like quality con¬ 
trol and production control, are in the nature of basic 
requirements for any technician course and should be 
included in the'pre-employment education offered in 
polytechnics. >^erever Industry identifies specific 
areas of retraining, polytechnics should devise suitable 
short-term courses jointly with the industry concerned 
and conduct such courses either in polytechnics and/ 
or in industry. 

4.7 job Analysis 

4.71. The sample job analysis made by the Tech- 
niciands ETAOIN SHRLUD CMFWYP ETAOINT 
nical Teacher Training Institute, Calcutta, primarify 
as a pilot study, broadly supports the findings of the 
Survey particularly on the need (a) to specialise by 
means of diversified technician COttrses, (b) to develop 
supervisory and managerial skills, (c) to improve the 
technician’s ability to plan, organise and control shop- 
floor activities, (d) to develop the ability to communi¬ 
cate effectively with engineers and craftsmen, (e) to 
ensure a sound knowledge of engineering principles 
and sciences ntong with skill in the application of 
such knowledge to practical problems, and (f) to con¬ 
sider the process ^ technician education as a co- 
opera effort of polytehnics and industry. 

4.72. An overall review of the duties/tasks, know¬ 
ledge, skills and responsibilities of technicians indicates 


that polytechmcs and indus^ have complementai 7 
roles to assume in the education and training of techni¬ 
cians. Whereas certain knowledge and skills basic to 
all technicians (irrespective of the industries in which 
they are likely to find employment) could be imparted 
institutionally, tiiere are certain other skills and know¬ 
ledge that can be imparted only through in-plant/ 
apprenticeship training in industry. These vary from 
industry to industry. Further, the education and train¬ 
ing of technicians, like that of aU other professional 
persons, is a continuing process and does not cease with 
the first employment; so much so, that the appropriate 
forms of refresher and retraining courses should be 
formulated keeping in view the changing requirements 
of. jobs for skills and knowledge and the ability and 
needs of the individual technician. In order to iden¬ 
tify these needs, as well as to aid the diversification of 
educational programmes in polytechnics, it is necessary 
to imdertake job analysis surveys of a wide represen¬ 
tative cross-section of industry, commerce and the pub¬ 
lic utilities. 


4.8. The Committee has carefully considered these 
suggestions. It has also taken into account the sug¬ 
gestions made by industrial associations and profes¬ 
sional organisations like the Institution of Engineers 
(India). In the recommendations which follow, these 
views and suggestions have been cooordinated with 
the tactual data on the education and employment of 
diploma holders so that the present system may be 
reorganised on proper lines. 



CHAPTER V 


5.0. ReojiganISation of Polytechnic Education 

5.01. The duties and functions of technicians and 
the corresponding educational and training require¬ 
ments have been outlined in Chapter III. The deficien¬ 
cies of die present system of technician education and 
training and the desirable improvements pointed out by 
industry have been summarised in Chapter IV. This 
chapter examines the reorganisation of the educational 
programme and the organisational set-up in the light 
of the several views and suggestions presented to the 
Committee. 

5.1. Need and Nature of dw Reoi^anisation of 
Courses 

5.11. Need for Diversification of Diploma Courses. 

(a) Industry has drawn attention to the inade¬ 
quacy of the technical knowledge of present diploma 
holders. Particularly their lack of depth of knowledge 
in different technician specialities has come under 
cniticism. 

(b) This criticism is but quite natural if one looks 
at the bewildering variety of specialised technological 
techniques, operations, procedures, and equipments 
which characterise the present-day industrial activities. 
New methods, materials and processes are emerging 
rapidly. Side by side, new techniques of production 
management, as in production control and industri^ 
engineering, are developing. Commerce and business 
are also making an increasing use of scientific and 
specialised methods in organisation, sales and manage¬ 
ment. Correspondingly, there has been considerable 
development in technician functions and specialities. 
Underlying these specialities there is such a great deal 
of speci^sed theory and practice that a general course 
in a major branch of engineering can only superficially 
cover all these specialities. It may, therefore, appear 
desirable to favour a narrow specialisation of the 
courses to facilitate a study of each speciality in 
depth. However, there are weighty reasons against 
such narrow specialisation, the important among 
them being: 

(i) In the Indian context, narrow specialisation 

will severely restrict the employment oppor¬ 
tunities and mobility of technicians. 

(ii) Narrow specialisation may restrict future oc¬ 
cupation^ advancement for want of higher 
level positions in many of the specialised 
fields. 

(iii) In the absence of broad-based technical 
knowledge, the scope for further study and 
adaptability to technological changes will be 
limited. 


(c) Bearing these considerations in mind, the Com¬ 
mittee feels that, at present, narrow specialisation is 
undesirable at the first diploma level. The ^ploma 
courses should, wherever necessai^, be diversified to 
provide for a range of broad specialisations within the 
major branches of study. These broad specialisations 
should, moreover, be built on the broad based study 
of the basic principles of engineering, technology or 
other fields and the applied and basic sciences and 
mathematics common to the entire branch. 

5.12. Need for Sandwich Courses 

(a) Other deficiencies in diploma holders repeat¬ 
edly pointed out are that they lack skills, practical job 
knowledge and the ability to apply and are ignorant 
of the actual requirements of industry. 

(b) But the industries agree, nearly unanimously, 
that however, efficiently the systems of technician edu- 
catiqn and training may be organised, the diploma 
holders are not likely to exactly fit mlo the needs of 
the actual work done in industry without some kind of 
orientation and shop fioor/field training. Ihis is so 
because the practices and techniques, tools and equi[^ 
ment, and procedures vary in nature from unit to unit 
in the same kind of industry and from industry to in¬ 
dustry and are also liable to changes from time to 
time. The organisational arrangements too are not 
of a standard pattern. Multiplying this diversity by the 
broad array of technician functions from design, draft¬ 
ing and development to maintenance and supervision 
one could see the dimensions of the problem of train¬ 
ing the student to adequate technician job-competency. 
Most industries realise this and am prepared to orga¬ 
nise orientation and induction progranunc and on-the- 
job trainin g to new recruits. Even so they expect the 
diploma holder to have a good practical knowledge 
and skill coimerning industrial techniques, procedufbs, 
tools, materials etc. so as to enable him to judiciously 
select and apply these in any particular situation. 

(c) The capability of purely institutional education 
and training to impart such a competency is somewhat 
limited by the available equipment and facilities. In 
the institutional set-up the industrial atmosphere too is 
lacking. The practical work in the polytechnics, if 
well-organised, can give the training in basic manipula^ 
tive and machme skiUs necessary to develop .skill acqui¬ 
sition and appreciation. Facility in the judicial com- 
binatiian of skills and tools and the integrated appli¬ 
cation of knowledge and techniques to actual field 
operations can, to g, large extent, be acquired only 
through properly planned and guided training in 
industry. Moreover, in the institutional practical work, 
the student lacks die inherent urgency and interest 
which characterise the work being done as a part of 
a production maintenance or business job. Planned 


IS 
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practical work in a |>roduction shop or in a drawing 
office, where the activities are not merely exercises but 
stages of work which will end in saleable products, 
makes a difference in the intensity of motivation, as¬ 
similation and appreciation. 

(d) For these reasons, the Committee recom¬ 
mends that efforts should be made by all concerned 
to provide practical training in industry for all diplo¬ 
ma students. The several aspects of industrial train¬ 
ing are discussed in Chapter IX. 

(e) One of the best ways of linking industrial train¬ 
ing with institutional education is through the orga¬ 
nisation of sandwich courses. The training resources 
of ins titutions and industry are combined to conduct 
these courses, with the result theory and practice are 
closely correlated. The student’s motivation is en¬ 
hanced as work is coordinated with studies and he 
develops greater skill in human relations and a greater 
sense of responsibility. The transition from academic 
pursuits to the world of work becomes easier. There¬ 
fore, there can be no doubt that sandwich courses, 
if they are properly planned, organised and conducted, 
would'be the best way of producing capable techni¬ 
cians. The Committee favour their progressive in- 
troductio in appropriate technician specialities wher¬ 
ever possible. However, the feffective organisation 
of sandwif h courses depends on several considerations 
both academic and practical. These considerations 
are examined in a later section. 

(f) While the incorporation of industrial training 
as an important component of technician education is 
essential, it is equally necessary that adequate atten¬ 
tion be paid to strengthening the practical content 
of the courses and giving them an industrial orienta¬ 
tion. 

(g) The practical content as prescribed in our 
present courses seems impressive, often occupying 
60 to to per cent of the total time. In practice, 
however, the teaching and learning of technological 
practice have largely been ineffective. Important 
among the several reasons for this deficiency are: (a) 
a lack of clear understanding of the real meaning of 
practical work in the context of technician education 

(b) a theoretical teaching approach devoid of appeal 
to real situation (c) the lack of equipment and faci¬ 
lities (including adequate consumables) for stimulat¬ 
ing industrial situations, work and activities and (d) 
the lack of practical experience, on the part of the 
teachers, in the work they are trying to teach. 

(h) This calls for the adoption of new teaching 
approaches and the reorientation of institutional prac¬ 
tical work to foster ability in application. The prac¬ 
tical work must stimulate industrial or commerci^ 
conditions as closely as possible. Industrial experi¬ 
ence for faculty and measures for industrial training 
of teachers also become vital. TTiese aspects will be 
discussed further in later sections. 

5.13. Need for Part-time and Other Courses 

(a) Reference has already been made in chapter 
IV to Ihe need expressed by industj^ for organising 
a variety .-of short-term and part-time educational 


courses for technicians and craftsmen working in in¬ 
dustry in order that they may qualify themselves to 
work with greater competence. The Committee re¬ 
cognises the importance of such courses as the most 
effective method for the education of persons to fill 
the technician positions falling nearer the crafts¬ 
men. 

(b) Industry has also stiessed the need for orgsms- 
ing special refresher and retraining courses in several 
areas for their technicians. The Committee recom¬ 
mends that while the major concern of polytechnics 
should be the running of regular diploma courses, they 
should also organise part-time, short-term and other 
special refresher and retraining courses, depending on 
the needs and situations. 

(c) Apart from these courses, polytechnics should 
organise advanced diploma courses. The Committee 
feels that the provision of such opportunities to enable 
technicians to qualify themselves better will not only 
serve the interests of industry, but, more importantly, 
improve the, promotional prospects of technicians and 
enhance their status. 

(d) In this context the Committee feels it necessary 
to refer to the greater social recognition given to 
degrees and the wide-spread demand by technicians 
for the creation of opportunities to qualify for degrees. 
The technician education system must make due pro¬ 
vision to meet this need. Therefore, the Committee 
recommends that certain selected polytechnics of ac¬ 
ceptable standard having the necessary facilities, 
faculty and resources must be authorised to offer 
part-time degree courses. The State Council of 
Technical Awards—the machinery for the control <jt 
standards of technician education recommended in the 
later part of this chapter—may award these degrees. 
Such courses could moreover give scope for polytech¬ 
nic teachers also to attain better status and opportu¬ 
nities. 


5.14. Need for Flexibility in Course Planning 

If the suggestions made so far about course reor¬ 
ganisation are to be effective, the courses must reflect 
the needs of regional, local and individual industrial 
and commercial units as closely as possible. There¬ 
fore, it is obvious that the courses and curricula of 
different polytechnics would not always be uniform. 
Moreover, the local conditions with regard to indust¬ 
rial training vary greatly and therefore, there can be 
no single uniform training arrangement. In view of 
these considerations, it becomes essential that, within 
the broad framework of certain general guidelines as 
regards the standards, objectives and scope of 
technician courses, there should be a great deal of 
flexibility in course planning to permit local varia¬ 
tions in their structure, contents, and organisation. 
This necessity for flexibility gains further emphasis if 
it is agreed that technician education should conti¬ 
nually adapt and modify itself to suit future needs 
and changes. 
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5,2. Courses 

5.21. Course Patterns 

(a) In line with the foregoing considerations the 
Committee recommends that polytechnics should or¬ 
ganise a variety of courses as given below depending 
on the needs and situations. In organising the diffe¬ 
rent courses, it is essential that coordination should be 
established in centres where more than one polytechnic 
exists so that duplication of effects may be avoided. 

(b) Full-time Diploma Courses 


ment that is best suited in any particular casd. 
Experience suggests that 3 to 6 month sand,wich 
periods are generally suitable. 

TTie quantum of industrial training needed varies 
with different technician specialities; consequently, 
courses in certain specialities lend themselves better to 
the sandwich pattern. Sandwich courses should Aere- 
fore be organised in such specialities v/here a proper 
balance and correlation could be achieved between 
the institutional education and the industrial training. 


(i) General Courses: General Courses are of the 
kind as exist at present in the fields of engineering 
and in commercial practice. 

(ii) Diversified Courses: Diversified Courses have 
been defined earlier as those in which study-in-depth 
or specialisation in any of a range of broad sub-fields 
is built on a study of the fundamentals of the entire 
branch. Diversified courses should be organised in 
such institutions where the need for them has been 
fully established. These courses may be introduced 
in the initial stages by means of elective subjects within 
the broad-based diploma courses. 

In introducing diversified courses, due regard 
should be paid to the pattern of employment in the 
major fields of engineering, commerce and business. 
In the field of civil engineering, for example, the 
major employers like the PWD and Government de¬ 
partments feel that there is no need for extensive 
diversification. However, other employers like the 
contracting firms, practising architects and consult¬ 
ing engineers have expressed the view that there is 
need and scope for some diversified courses in the 
civil engineering field. 

In mechanical engineering and electrical engineering, 
where manufacturing industry is the major employer, 
there is a large demand for specialist technicians. 


In organising sandwich courses, adequate arrange¬ 
ments should be made for proper instruction, guid¬ 
ance, supervision, assessment and evaluation during 
the industrial training periods. It is preferable to 
make the last period of a sandwich course an insti¬ 
tutional period so that the final examination naturally 
falls at the completion of the entire course. It may, 
however, happen in some cases that the last period is 
an industrial period. In such cases the final exami¬ 
nation should be held after the completion of the last 
period of industrial training. This is necessary in 
order to properly contrefi and ensure the effective¬ 
ness of the last period of industrial training from the 
point of view of the course objectives. 

'Die other conditions to be fiilfiHed in organising 
sandwich courses have been set out by Mr. Henninger 
Md Mr. Houghton, the foreign consultants to the 
Committee, as follows; 

1. There must be a relatively high and extensive 
concentration of suitable industries. 

2. There must be substantial active support and 
participation by appropriate industries arranged well 
in advance, and definitely committed. 


There employment pattern in respect of technician 
level personnel in commerce and business also admits 
of some diversification in the related diploma courses. 
Introduction of diversified courses therefore implies a 
careful analysis, from time to time, of the activity of 
employing organisations and the job positions avail¬ 
able therein and a precise description of the functions 
of technicians. For this purpose the Committee re¬ 
commends the setting up of special cells in the Direc¬ 
torates or Departments in charge of technical educa¬ 
tion. Their functions would include the estimation 
of future technician demand, speciality-wise, on the 
basis of analyses of occupations. In India, the tech¬ 
nician is frequently required to deal with tasks related 
to, but not necessarily part of, his functions. There¬ 
fore, in planning the diversified courses, we should 
look beyond the boundary of such occupational ana¬ 
lyses. Courses must be planned to suit the needs of 
technician occupations in a cluster of closely related 
specialisations. A list of some of the fields in which 
diversified courses can be organised is given in An- 
nexure 5.1. to this chapter. 

(c) Sandwich Courses 

In sandwich courses institutional education and in¬ 
dustrial training alternate over the duration of the 
course. The sandwich periods may vary according to 
the nature of the speciality and the training arrange¬ 


3. The participating industries must be coraitted in 
advance to furnish proper instruction programmes 
and to provide a system and competent personnel for 
the necessary superrision, instruction and progressive 
evaluation of each trainee. 


4. The institution shall be committed in advance 
to furnish a competent and interested faculty mem- 
ber to se^e full time in the plant for each group of 
at most 20 students to act as coordinator, counsellor 
and mstmetor and incidentally to learn for himself 
about industrial problems and practices. 

5 . Satisfactory allowances must be committed in 
advance by the institution on behalf of both faculty 
members and students to assure a reasonable time¬ 
table and work load properly in keeping with effective 
learning processes and nbrmal social amenities. 

Considering all the above aspects, the Committee 
recommends that efforts be made to secure theSe 
and effective partnership of industry towards the nro- 
gressive organisation of sandwich courses at selected 
centres and in certain specialised fields duly preceded 
by very careful study of all relevant factors. A list 
of suggested fields and locations for the introduction 
of s^dwich courses in given in Annexure 5.2 to this 
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(d) Advanced Diploma Courses 

Tliese courses are for diploma holders who have 
been in service for at least one year. These courses, 
by and large, will be in fields of specialisation. The 
fields should be selected after a caieful consideration 
of the industrial needs in any particular area. Some 
suggested fields in which advanced diploma courses 
may be offered are given in Annexure 5.3 to this 
chapter. 

(e) Part-time Diploma Courses 

a. General and diversified evening courses 

b. Day-release courses 

c. Block release courses 

Part-time diploma courses should be organised for 
craftsmen and technicians who have been in service 
for at least 2 years. The courses should be so 
framed as to prepare them for the craft-based techni¬ 
cian functions. In framing the curricula due regard 
should be given to the educational attainments, skills 
and industrial experience already possessed by these 
technician students. Courses should be started 
at die initiative and with the cooperation of industry 
in subject fields which will benefit a large number of 
skilled persons. 

(f) Short-term and Special Courses 

To meet the special needs of industry for retaining 
their technicians, short-term and special courses 
should be organised in suitable fields. Some sugg¬ 
estions in this regard have been made by various 
industries in response to the Committee’s Survey of 
Industries. 

5.22. Types of Courses 

(a) Engineering Technology 

Diploma courses may be offered in diversified 
areas of the major branches of Civil, Mechanical, 
Electrical and Oiemlcal Engineering, Metallurgy, 
Textile En^neering etc. in adc^tion to, or in place 
of, the general courses in these branches. A list of 
possible areas for offerin,g diversified courses is sug¬ 
gested in Annexure 5.1 to this Chapter. The Com¬ 
mittee emphasises in particular the need for organis¬ 
ing courses in Electronics, Control Engineering, Me¬ 
tallurgical Engineering, Plastics Technology and 
Polymer Science and Technology , which are becom¬ 
ing increasingly important in present-day industry. 

(b) Commerce-Business 

Polytechnics should offer courses in commerce and 
business in so far as these are closely related to 
industry. A note on commerce and business 
education tracing its development and suggested 
line of reorganisation, with indications of the 
necessary courses, is given in Annexure 5.4 to this 
chapter. 

(c) Courses in Girls’ Polytechnics 

A variety of courses suitable to the temperament 
and special aptitudes of girls sould be organised in 
Girls* polytechnics. These mav be offered in the 
following fields: Catering and Food Technology, 


Agricultural and Horticultural Extension Services, 
Pharmacy, Para-Medical Technicians, Medical Labor¬ 
atory Technicians and X-Ray Technicians, Home 
Science and Home Economics, Architecture, Applied 
Arts, Interior Decoration, Radio and Television, 
Secretarial Practice, Business Administration, 
Conunerdal Pcactice etc. Other courses in the 
fields of Engineering and Commerce may also be 
offered if felt desirable. The Committee recomm¬ 
ends in particular that diploma courses in Home 
Science and Home Economics options should be 
introduced in all Girls’ Polytechnics. 

(d) In respect of polytechnics situated in non¬ 
industrial urban areas, a careful study may be 
made of the types of courses required for these 
regions and, in the light of such study, suitable courses 
may be organised. However, these institutions may 
concentrate on offering generalised courses. Efforts 
should be made to set up industrial estates in the 
vicinity of such institutions to stimulate their growth. 

(e) Polytechnics in rural areas may offer courses 
in agricultural engineering and courses applicable to 
agro-industries. In such areas the possibiUty of set¬ 
ting up industrial training institutes in the proximity 
of existing polytechnics may be considered with a 
view to augment the training facilities for students. 

5.23. Duratioii of Courses. 

(a) The Committee realises that the duration of 
courses may vary depending on th© nature, pattern and 
type of courses. The Committee examined this matter 
very carefully and is of the view that in general the 
duration of a full-rime diploma course should not be 
less than 3 years. 

(b) However, for such courses as in the field of 
commerce and business a shorter duration can be 
considered if a careful study reveals that the required 
standards could be achieved within such shorter 
duration. 

(c) For sandwich courses while the duration 
should be greater than for the regular courses they 
should not be of so long a duration as to make them 
unpopular. However sandwich courses have the 
advantage of effectively preparing the student to fi! 
straightaway into the first technician job. Also, the 
periods of vacations in sandwich courses are shorter 
and thereby the time available for education and 
training is increased. After carefully examining 
these factors the Committee is convinced that duration 
of 3i years should be sufficient in most cases. 

(d) The following are the normal durations recom¬ 
mended: 

Full-time institutional diploma courses : 3 years 

Full-time sandwich courses at first diploma level: 3| years 

Advanced diploma courses . ; i year 

Part-time evening courses at first diploma level ; Not exceed. 

ing4 yea-8* 

♦fActual duration will be governed by the subject unit 
lequireitients) 

The duration will depend upon the subject contents. 
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S.3. AdmissioD Qualificadoii. 

5.31. There are at Resent throe different Rhemes 
of polytechnic education based on the mWmum 
a dmis sion requirements viz. the 3-year diploma 
course after matriculaticm or a Secondary School 
Certificate, the 2 year technician course after Higher 
Secondary Education and the 4-year sandwich course 
for chemical operators after general education up to 
the age of 14 years. All these schemes have been 
ajmrov^ by the All India Council for Technical 
Eoucation and are under implementation in the poly¬ 
technics. The main pattern however, is the 3-year 
diploma course which accounts fw about 94 per 
cent of the total sanctioned admission capacity in 
polytechnics (excluding the Girls’ polytechnics). 

5.32. Even with reference to the 3-year diploma 
course, the admission pattern varies from State to 
State depending upon thq structure and stages of 
secondary education in the concerned State. In 
Ma^ya Pradesh and Delhi there is a 11-year school 
education leading to the Higher Secondary Certificate 
a pass in which is the qualification for admission to a 
polyteclmic. In another group of States, comprising 
Andhra Pradesh, Bihar, Gujarat, Maharashtra, Orissa, 
Tamil Nadu, Goa and Pondicherry, the Secondary 
School Leaving Certificate is awarded after 11 years 
of school education but it is not of the same level as 
the Higher Secondary Certificate which is attained 
only after an additional year of education. Students 
are however eligible for admission to polytechnics in 
these States at the end of the 11 years of school edu¬ 
cation. Another case is that of Assam where the 
school education including a pre-primary stage 
extends to 12 years but terminates at the same level 
as at the end of 11 years in the above group of States. 
The States of Jammu and Kashmir, Kerala, Mysore, 
Punjab, Haryana, Rajasthan, Uttar Pradesh, West 
Bengal, Himachal Pradesh and Tripura provide yet 
another variation with a public examination held at 
the end of 10 years of school education, marking a 
definite stage. This is followed by an additional 
year or two, either as a part of the school system or 
of tile university, aiming at the level of Higher 
Secondary or Pre-University stage. The polytechnics 
in these States take on those students who successfully 
complete the Class X examination. These various' 
patterns of admissions and the consequent development 
of polytechnic education in the States have led to a 
great ded of difficulty on the part of industry to 
determine the standards expected of a diploma holder 
today. Another feature that was brought to the 
Committee’s notice in this regard is that about 75 
per cent of the students who apply for admission to 
polytechnics in some States have in fact completed 
Higher Secondary education or the Pre-University 
bourse even though the minimum admission qualifi¬ 
cation prescribed is only Matriculation or its equiva- 

snt. For these students, most of the first year of 
te diploma course is a repetition of academic work 
1 Science and Mathematics which they, have already 
ndied before joining the polytechnics. 

5.33. In contrast, a situation in one of the States 


was referred to in which the first year of the diploma 
course is so designed that it would be equated to a 
Pre-University Course; the students could thus siphon 
off at the end of that year to join' either a 3-year 
degree course in arts, commerce or science or a 
5-year integrated degree course in engineering and 
technology. This sets at naught the concept of an 
integrated 3-year diploma course and seeks to imply 
that the diploma course should be completed in two 
years after the Higher-Secondary or Pre-University 
course. 

5.34. The Committee has also observed the 
wide disparity among States in the standards set for 
the several stages of education; in one case, the 
course content of the Pre-University Course was re¬ 
ported to be much less than that prescribed by the 
Central Board of Secondary Education for the 
Higher Secondary. 

5.35. After examiniag all these aspects, the Com¬ 
mittee concludes that , the basic approach to the lay¬ 
ing down of minimum admission qualification should 
be, on the one hand, to keep the integrated nature of 
technician education and training intact and, on the 
other, to consider the general level of knowledge and 
maturity required to meet the demands of industry 
or to take the maximum advantage of the courses 
offered in polytechnics. 

5.36. It has already been observed that industry 
needs persons who can plan, organise and super¬ 
vise the work of skilled workers as well as those who 
can assist professional engineers or technologists in 
design, development and planning activities by tak¬ 
ing over some of their simpler activities and perform¬ 
ing them under their ^neral guidance. Such types 
of technicians require a sound knowledge of the 
fundamentals of engineering or technolt^ and a 
good level of science and general education. It 
has also been noted that the technologies involved 
in technician functions are always in a stage of tran¬ 
sition. Unless a sound educational foundation is 
provided, problems of adaptation to changing tech¬ 
nology will arise during the working life of techni¬ 
cians. 

5.37. Keeping these trends and requirements in 
view, the Committee recommends that the minimum 
admission qualification for technician courses should 
be laid down as a pass in Higher Secondary Exami¬ 
nation or its equivalent. - In cases where students 
are to be admitted after matriculation, technician 
courses should be preceded by a preparatory course 
of one year after the matriculation examination on 
its equivalent. The details of this course, which 
will be the nature of a ‘transfer’ or a ‘bridging’ 
course, will be worked out by the concerned State 
Government through the proposed State Council of 
Technical Awards. 

5.4. Cuiriculinn 

5.41. Principles 

The following considerations are important in 
designing the technician curriculum: 
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1. The technician curriculum should comprise an 
integrated group of subjects of study arranged in 
poper sequence and leading to the general object¬ 
ives of technician education and to the specific ob¬ 
jectives of the technician specialities. While the 
curriculum should be designed primarily for the pre¬ 
paration of technicians, it should provide enough 
academic foundation for students aspiring to further 
their knowledge through self-study or through ex¬ 
tension course leading to higher qualifications. 

2 . The cuniculum should be built upon the level of 
attainment required at entry. 

3. The curriculum should generally be the out¬ 
come of the joint and cooperative efforts of polytech¬ 
nics and industry. Consultations with other engi¬ 
neering colleges and polytechnics could also be very 
valuable in this respect. 

4. The curriculum should be flexible enough to 
permit addition or deletion of subjects and alter¬ 
ation in their levels and contents depending upon the 
pre-entry peparation, the varying needs of industry 
and the direction of technological change. 

5. The syllabi should not only specify the topics 
but should also indicate thie depth of their treat¬ 
ment. 

6. When changes are to be effected in the curri¬ 
culum, it is desirable to take into account the views 
and suggestions of students as well. 

7. Provision must be made in the curriculum for 
self-study and independent work and for library work 
and consultations with faculty, 

5.42. Course Contents 

(a) The objectives of technician education have 
been discussed and it has been noted that any tech¬ 
nician course should be broad-based and generally 
comprise (i) basic and applied sciences and mathe¬ 
matics, (ii) technical subjects and (lii) general stu¬ 
dies. 

(i) Basic and applied sciences and mathema¬ 

tics should enable the student to understand 
and learn the technical subjects that follow, 
but also lay the foundation for adaptabi¬ 
lity to changes and further studies. 

(ii) Technical subjects both basic and specialis¬ 

ed, should' be included in appropriate pro¬ 
portion consistent with the requirements of 
the course. Technical subjects aim to im¬ 
part the knowledge of technological prin¬ 
ciples and mastery of the techniques and 
skill and should comprise both theory and 
practical work. 

(iii) General studies including language study 
should aim at developing communication 
skills, broad outlook and personal attitu-. 
des and qualities. 


(b) In determining the breadth and depth of the 
scientific and technical subjects, it should be kept in 
mind that the technician need not pursue bis funda¬ 
mental studies to the same depth, nor does he need 
to study the applied and technolc^cal subjects in 
the same breadth, as the engineer or teclmologist. 
But within the particular range of specialised study, 
/he should be much better equipped with practical 
skills and detailed knowledge of techniques. 

(c) In technician courses, greater stress should 
be placed on developing practical competency and 
skills. Practical work should therefore from a soh- 
stantial part of technician courses, particularly the 
full time regular courses. The elements comprising 
practical work may differ from field to field. In 
the field of engineering, for example, practical work 
will consist of work in the science laboratories and 
technical laboratories, design and drawing, and 
field work or workshop practice. Whatever the field, 
the basic requirement regarding the contents of prac¬ 
tical work is that it should reflect similar work in 
industry, commerce or other field as far as possible: 
within the limitations of institutional facilities. 

(d) General studies should include the following; 

(i) Study of language as an effective tool of 

communication. 

(ii) Study in appropriate depth of topics from 
the following subjects as and where rele¬ 
vant: Industrial organisation, Factory laws. 
Labour laws, Human relations. Materials 
management. Industrial hygiene, Industrial 
safety. Concepts of systems engineering. 
Production control. Quality control, Cost 
Control, Standardization, Principles of 
economics etc. 

(e) The Committee feels it necessary to stress that 
besides imparting specialised knowledge and practical 
orientation to the world of work technician courses 
should be designed to foster the development of per¬ 
sonal qualities such as integrity, a sense of social res¬ 
ponsibility, liberal values, a commitment to progress 
and adaptability to change. Moreover, education 
should help students to acquire an understanding of 
the social context in wfiich they live and the proce^ies 
of social change. To the extend possible therefore, 
general studies should also include subjects oriented 
towards developing an appreciation of the ^>cial and 
economic implications of science and technology anc 
industrial and commercial activity. 

(f) The educational programme should also includ 
project work, seminars and co-curricular activitie 
aiming to develop in the student the confidence ani 
competence needed for self-employment. 

(g) Tbe proportions of general studies, basic sciei 
ces, applied sciences, basic technical subjects an 
specialised technical studies, and the ratio betwee 
theory, and practical work will vary from course 
course within certain limits and should be careful 
determined in relation to the general objectives 
technician education and the spccJfi^c requirements 
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the particular speciality. The following pattern is 
suggested as a very broad indication of the relative 
percentage of contents in a diversified course: 

General studies Percentage content 


(including languages* management sub¬ 
jects etej io% 

Sciences 

Mathematics^ Basic Sciences* and Applied 
Sciences (including laboratories) 15% to 20% 

Technical Studies 

Principles (theory) 

Basic , 120% to 30% 

Speciahty (electives) / 

Practice 

Desigo/Drawing ') 

Tech. Lab./Workshop }-40%to50% 

Project and Field work J 

(h) Some curriculum outlines are given in Appen¬ 
dix No. 6 and these may serve as illustrations of the 
way in which curricula may be planned for full-time, 
diversified and'sandwich courses. It should be etnf^a- 
sised that the curricula given are examples only and 
should not be interpreted as recommendations or as 
ideal ones. Many variations are possible. 

5.43. Sequence of Study 

The basic sciences, applied sciences, languages, 
humanistic studies and the basic technical studies 
should generally be converted in the first two years, 
rhe electives should preferably be reserved for the 
Inal year. Some topics of the general studies (for 
j.g. industrial administration, economics, psychology, 
adustrial hygiene, factory laws, and man-management) 
equire a certain degree of maturity and should there- 
Dre be carried over to the final year. 

5.44. Orientation of the Educational Prt^ainme 

(a) In framing the educational programme and 
dated activitieSj and more importantly in inteipre- 
ng them in the actual teaching and course work, it 
lust be recognised that technician education should 
ress not only the acquisition of functional know- 
dge and skills, but also the development of the atti- 
des and abilities most valued by employers, namely, 
practical way of thinking, resourcefuln^s, an ability 

communicate, the correct attitude towards dignity 
labour and a sense of discinline. 

(b) Teaching of technical subjects should be appli- 
tion/industry-oriented. Science and Mathematics 
labi should be carefully matched with the require- 
;nts of the technical subjects. They should be 
ight as subjects interwoven into the other subjects 
the course and not as unrelated subjects as they 
! so often regarded. 


(c) The study of language should be emphasised 
as an efiective tool of technical communication—oral 
and written. 

(d) Besides the proper framing of curricula, several 
other steps are necessary to give an industrial orienta¬ 
tion to the educational programme. Teachers must 
have considerable industrial experience .and should be 
encouraged to keep in continual contact with industry 
in several ways. Increased attention sho^d be paid 
to the matter of equipments and the use of teaching 
aids to make the teaching as realistic as possible. Pro¬ 
ject work based on actu^ industrial problems and the 
use of the problem method are indispensable. It is im¬ 
portant to get as many experts from industry as pos¬ 
sible to teach the technology courses on a part-time 
basis Or under any other feasible arrangement. Their 
participation will be particularly valuable in guiding 
the project work. Arrangements should be made, 
wherever possible, for representatives from nearby in¬ 
dustries to participate in seminars and deliver special 
lectoes. They may also help polytechnics by sup¬ 
plying technical information, flow charts, detailed 
drawing etc. Visits to industries and work sites 
should be given due imixjrtance. 


5.45. Laboratory Work 

(a) Laboratory courses have a crucial and specific 
role to play in technician education programmes. Pro¬ 
perly organised, they could contribute greatly to the 
understanding and appreciation of the principles 
theo^ learnt and help the acquisition of ability in the 
application of knowledge and techniques. Unfortu¬ 
nately, in our polytechnics, the laboratory remains an 
aspect to which the least attention has been paid with 
the result that the educational potentialities have not 
been fuUy exploited. 

(b) The three asp^ts of laboratory work which 
deserve serious attention in this context are: (i) the 
prescription of the laboratoiy courses in the curricu¬ 
lum (ii) the planning, organisation and evaluation of 
laboratory work by the teacher and (iii) the work and 
performance of the student in the laboratory. 

(c) At present, the laboratory classes are nor mall y 
assigned to junior teachers who do not teach the re¬ 
lated theory classes. This practice must be immedia¬ 
tely changed. Senior teachers who handle the theory 
classes should also conduct the laboratory classes. Pro¬ 
perly trained laboratory assistants must be made avail¬ 
able in each laboratory to give them the necessary 
assistance. 

(d) The present laboratory courses in the various 
technical and science subjects are not properly plan- 
ned to integrate them with the desired objectives of 
technician education. Some of the experiments in¬ 
cluded at present are absolutely unnecessary. For 
some others, demonstrations will be sufficient. Labo¬ 
ratory programmes should be formulated to develop 
an. understanding of principles and concepts, acqui¬ 
sition of skills, mastery of techniques, ability in 
creative thinking and a practical way of thinking. 
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Laboratory programmes and experiments should 
be designed to give the student a clear idea 
of the measurement ‘of various physical para- 
metres he has to deal with, the instruments 
he has to use in his profession and the 
experimental techniques he has to apply, A labo¬ 
ratory programme cannot be organised properly with¬ 
out proper instructional material in the fopn of 
laboratory manuals. Laboratory manuals in the 
various disciplines suited to the needs of each course 
should be prepared. It may be mentioned here that 
when revised laboratory programmes are implemented 
some changes in the existing equipment pattern will 
become necessary. Some new equipments may also 
have to be procured or developed. Adequate funds 
should therefore be available to the institutions for 
this purpose. 


5-46. Workshop Practice 

(a) Since the polytechnic workshops are equipped 
only to impart the necessary fundamental skills, the 
Committee recomqiends that workshop practice should 
be designed mainly to give the basic training so as 
to lay the foundation for later shop floor experience. 

(b) Basic training in Mechanical Engineering, for 
example, would include the basic skills related to 
metal forming, removal and joining, casting processes, 
heat and surface treatment of materials, methods of 
measurement, drawing, etc. Basic training should 
help the student to learn the correct use of hand tools 
and a variety of machine tools. He must at least be 
required to acquire appreciable competence in operat¬ 
ing a few of them. This expaience wall enable bin? 
to understand better the interrelation of tolerances, 
piece work times, inspection and shop organisation. 
It must be understood, however, that the aim is not 
to give him the proficiency of a craftsman, but to 
make him appreciable the problems involved in 
manufacture, the posibilities and limitations of pro¬ 
cesses, the skill of the craftsman and the part played 
by long experience. 

(c) Basic training should be based on sound teach ¬ 
ing and this is in turn demands experienced and quali¬ 
fied instructors specifically trained for workshop teach ¬ 
ing. In respect of existing workshop instructors, it 
is desirable that specially designed short-term courses 
be organised for providing them industrial training. 
The co-operation of the Central Training Institutes 
should be secured for providing training in respect 
of skill appreciation. 

(d) In the workshop practice priods there must 
first be instruction on the principles underlying tlie 
tools or process being dealt with followed by expe¬ 
rience on the part of the learner himself with ihe 
actual process or machine. The apprentice should 
not spend undue time on repetitive machine work or 
on the mere observation of process conducted by 
others. 


5.47. Laboratory and Workshop Fadlities 

(a) The equipping of laboratories and workshops 
should be governed by a careful consideration of tne 
needs of the courses, the teaching approach of the 
polytechnics and the availability of equipmente in 
collal^rating industry and the Industrial Training 
Institutes situated in the neighbourhood. The present 
practice of rigidly following “Standard” lists should 
be discontinued, although, they could serve as guides 
of miniiniim requirements. Bach polytechnic should 
determine the laboratory and workshop equipment it 
requires having regard to the nature of the courses 
offered from time to time. 

(b) The Committee emphasises the need for key¬ 
ing the polytechnics uptodate, as. far as possible, with 
respect to equipment. Existing equipment should 
also be maintained in good worJdng condition. Ther- 
tore, it is recommended that there should be specific 
provision in the annual budgeting for modernisation 
and replacement of equipment 

(c) Provision should be made for appointing com¬ 
ponent laboratory technicians in each laboratory for 
proper maintenance and i^keep of the laboratories 
and equipment This would help the better and fuller 
use of the laboratoy facilities. 

(d) Greater reliance should be placed on the' fa¬ 
ulty to develop and fabricate items of laboratory equip¬ 
ment needed for the courses and deserving propo¬ 
sals in this regard should receive financial support. 

(e) Technical Teacher Training Institutes should 
collect details of equipment devised and fabricated by 
polytechnics and circulate the details to all polytech¬ 
nics in the country. 

(f) As regards the workshops, the Committee finds 
that the annual maintenance (contingencies, consum¬ 
ables) expenditure at present provided for, vk., about 
Rs. 120 to 150 per student is grossly inadequate evrai 
to meet the expenditure on consumables required for 
organising an effective and comprehensive basic train¬ 
ing. Calculations by the Committee indicate that the 
expenditure on consumables alone in a well-organised 
workshop course comes to the order of Rs. 375/- per 
student. The Committee therefore recommends 
strongly that, in the annual recurring expentEture, 
provision must be made for at least Rs. 300/- per 
student tmder maintenance and materials. 

5.48. Project Work 

Project work can be of the greatest value in sti¬ 
mulating and maintaining the student technidan’s en¬ 
terprise and initiative. An ideal project should in¬ 
volve the application of the knowledge and skill al¬ 
ready acxiuired, the exercise of judgment, an appre¬ 
ciation of the cost and human effort involved and the 
need for compromise. Properly selected project work 
fosters ability in the synthesis of knowledge and 
skills and their purposeful and critical use, and im¬ 
parts an awareness of the several practical limitati^ms 
in translating ideas into practice. The Committee te- 
cognises the importance of project work m techmeiM 
education and recommends that project work requir- 
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jilg design and/or fabrication should find an important 
place in the final year of the diploma programme and 
in the advanced diploma course. Project work must 
be based on real problems involving industrial/com¬ 
mercial practices and procedures. 

5.S. Teaching Methods 

5.51. The present methods of teaching in the poly¬ 
technics consist of class room lectures, set exendses in 
laboratories, and design and. drawing classes. By 
and large, these have not changed over the years. 
There is very little evidence of coordination between 
theory and laboratory practice. Althou^ the syUabi of 
various courses prescrite tutorials, the implementation 
of tutorials has been far from satisfactory, to short, 
our system of teaching in the class-room consists only 
of information-feeding to the students without a pro¬ 
vision for feed back at regular intervals. The pre¬ 
sent examination system disregards the role of assess¬ 
ment and evaluation as a powerful aid to learning. 
'Fhe lecture as a teaching method relies only on the 
appeal to the sense ctf hearing and disregards the 
other senses which are equally important in the learn¬ 
ing process. Personal attention to the student is 
largely lacking. As a result, the present system of 
instruction is ineffective in developing mental skills 
and ability in the application and creative use of 
knowledge. Nor does the approach help the develop¬ 
ment of independent thinking and the spirit of en¬ 
quiry or the habit of self-study. Moreover, the pre¬ 
sent approach is unequal to the challenge of teadi- 
ing increasing amounts of course material within the 
limited duration of the course. If the quality of tech¬ 
nician education is to be improved it is necessary to 
use more modem and effective teaching methods in¬ 
cluding the tutorial method, the problem-solving 
method, the project method and seminar method in 
our polytechnics wherever appropriate. 

5.52. to our polytechnics, very little use is being 
made of teaching aids. Obviously there has been no 
attempt at a planned development of teaching aids. A 
concentrated effort is required to develop teaching 
aids and institutions should be provided with sufficient 
funds to acquire them. There has been,, however, 
some evidence, in recent years, of the development of 
teaching aids in various institutions of the country 
by individual teachers; but these individual efforts 
have not been exploited and coordinated prc^erly and 
the aids thus developed in one institution are not 
available to other institutions. The Technical Teacher 
Training Institutes should take the lead in developing 
teaching aids and coordinate the efforts of other insti¬ 
tutions so that, for each subject topic, smtable aids 
could be made available, to the immediate future, 
the preparation of slides, film strips, Wow-ups, charts 
and films could be undertaken, Oass-room demonst¬ 
ration models and instruction sheets should be pre¬ 
pared and produced on a large scale. These efforts 
are essential for better class-room instruction. 

5.53. At present, the class-room teaching in poly¬ 
technics is largely Concept-centred; problems' from 
industry venr rarely find entry into the class-room 
situation, Tme problem-solving approach is very es¬ 


sential if learning is to gain realism and stud^ts 
to develop a practical way of thinking. Case studies 
for use in the class-room could be collected by the 
teachers in collaboration with industry. The Techni- 
Teaches TraMit^ Institutes could compile these 
problems and bring out case books and catalogues of 
case studies. These should be made available to all 
polytechnics. Such case studies should be carefully 
examined and edited by experts before publication. 

5.54. Attention also needs to be paid to saving the 
time spent in d^riptive lectures. Increasing use 
should be made of textbooks, duplicated course ma¬ 
terial, and haiidrouls. One of the serious d^cien- 
cies noticed by the Committee is the present lack (rf 
suitable textbwks for technidan students. Organi¬ 
sed efforts must be made to develop textbooks and 
other supplementary course material suitable to the 
different technician courses. Incentives should be 
provided to teachers and experienced persons in in¬ 
dustry to write such textbooks and material and to 
print and publish them at reasonably low prices. 
Textbooks in use should, moreover, be scrutinised 
from time to time and brou^t uptodate with 
reference to the latest technologic^ changes, 

5.6.1Jl»aries in Folytechoics 

5.61. There is hardly any evidence of self-study by 
the students in the various polytechnics. Self-stady 
techniques involving library assignments are essentid 
in raising the standard of students. This develops 
a proper attitude and confidence in the students and 
also helps them to tackle problems independently. Self- 
study habits Wso raise the level of activity in a class¬ 
room and ensure the active participation of students. 

5.62. to this context the Committee stresses the im¬ 
portance of libraries in Polytechnics as an effective aid 
to intensify and support the educational process of 
teaching and learning. A high degree of integration 
of library services and resources witii the instructional 
programme will change the motivational pattern 
of students to use the library as a source of informa¬ 
tion and reference and thereby promote their learning. 

5.63. to our polytechnics, the students have iwt 
been made to appreciate the need for supplementing 
their knowledge by independent reading of books and 
journals. The students have rarely b^n guided and 
helped to learn how tiie books and journals in the 
library should be consulted. Besides, there has been 
very little conscious effort to devise schemes that 
will make the use of the library essential. 

5.64. The formal education and training in the 
polytechnic should give the student not only the basic 
knowledge, skills, and attitudes in 1^ choswi discip¬ 
line but also impart a sjMt of continuing education 
through his inde^ndent effort even after the cessation 
of his formal education at the polytechnic. Hence 
the polytechnics have the responsibility of training 
the student to keep himself <»ntincmsly abreast of de¬ 
velopments in his field throu^ the use of the liWaiy. 
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5.65. The state of libraries in most of our poly¬ 
technics is unsatisfactory. They do not contain the 
adequate number of books and journals for meeting 
the educational requirements of polytechnic students. 
There are no reading rooms. Other fadliti^ too 
are conspicuous by their absence. In most of the 
libraries adequate attention has not been paid to ap¬ 
point qualified and competent librarians. 


5.66. The Committee therefore recommends 
strongly that all polytechnics should have well-stock¬ 
ed, well-staffed and attractive libraries. Necess^ 
provision should be made for creating and maintain¬ 
ing adequate library facilities and services. Stu¬ 
dents must be trained in their effective use. Some 
suggestions and recommendations of the Committee 
regarding the physical facilities, staff, finance and ad¬ 
ministration and promotion of the use of libraries 
have been given in Annexure 5.5 to this chapter. 

5.7. Need and Nature of Organisational Changes 

5.71. Autonomy for Polytechnics 

(a) The basic objective of the recommendations 
made on course reorganisation including diversifica¬ 
tion of courses, and the organisation of part-time and 
special courses is that polytechnic education should 
meet the needs of industry closely. Further, since 
technician education comprises partly institutional 
education and partly indus^al training its effective¬ 
ness depends on close collaboration between polytech¬ 
nics and industry particularly at the local level. In 
the context of the vast diversity of industries in res¬ 
pect of the technician functions therein and with re¬ 
gard to their capability for participation in the edu¬ 
cation and training of technicians, the basic objective 
can only be effectively met if courses are planned and 
organised at the unit leve l su bject to certain general 
requirements rega'rdmg standards and levels. Tech¬ 
nician education must moreover be sensitive to conti¬ 
nual changes in technology and industrial practices. 
The development of technician courses on effective 
and proper lines is thus a process of continuous ex¬ 
perimentation in which tfie teachers in the polytech¬ 
nic and experts industry have to play a vital 
role. 


(b) The Committee finds that the present system 
of academic organisation and control neither permits 
the flexibility in course-planning and course-organisa¬ 
tion nor provides the freedom for polytechnics and 
teachers to experiment and innovate along new lines 
in collaboration with industry. The system offers 
very fittle opportunity for the faculty of polytechnics 
and experts from industry to effectively participate in 
the total process of technician education in its plan¬ 
ning, development, organisation and assessment. Con- 
sequenUy the teacher does not feel that he is respon¬ 
sible for educating the student. Nor does he feel 
impelled to experiment with new teaching methods oi 
to introduce the new developments into his teaching. 


(c) Changes are therefore essential in both the as¬ 
pects which characterize the present system of educa- 
Uonai organisation, namely (i) the system of framing 
and prescribing uniform courses and curricula and 
(ii) the system of common external examinaUons. 

(d) The reform of the examination system leading 
to complete internal assessment and evaluation by 
the institutions themselves is necessary because the 
concept of the common external examination is not 
consistent with freedom and flexibility in course plan¬ 
ning. Besides, a switchover to continuous intemiU 
assessment is vital if education is to improve in quality 
and become purposeful. (This aspect is discussed in 
detail in chapter VIII). 

(e) Keeping these considerations in view, the Com¬ 
mittee is convinced that for the proper development 
and growth of technician education and its improve¬ 
ment in quality, autonomy for polytechnics is essen¬ 
tial. Polytechnics should have complete freedom to 
experiment with much needed reforms, restructure 
their courses, establish cooperative relationships with 
industry in their region in training and employing 
technicians, develop the new curricula suited for such 
courses, evolve their own methodology for education 
and training and assess and evaluate their students. 


(f) Some of the States have experimented with the 
grant of autonomy to selected polytechnics. The 
study of such polytechnics shows that by giving aca¬ 
demic freedom the standard of instruction in those 
polytechnics and the quality of their products have 
considerably improved. 

(g) The Committee therefore recommends that a 
beginning must be made by selecting atleast one but 
not more than two polytechnics in each State and 
Union Territory for the immediate grant of autonomy. 
These polytechnics must be selected on the basis of 
the sustained excellence of their standards, facilities, 
faculty and performance. Based on the experience 
gained with the working of the autonomous poly¬ 
technics initially selected, other polytechnics must be 
given such freedom as and when they are ripe enough 
to take up such responsibilities. For this purpose, 
the polytechnics must be assisted to attain the requir¬ 
ed standards and levels, through a phased programme 
of development over the next 10 years. 

(h) If autonomy is to be meaningful, the autono¬ 
mous polytechnics must be provided with the neces¬ 
sary administrative authority and financial resources. 
The principals must be delegated adequate administ¬ 
rative and financial powers to manage their institu¬ 
tions and implement new programmes. These powers 
are particularly needed for implementing the neces¬ 
sary measures of reform and development such, as 
faculty development, improvement of laboratory and 
workshop facilities and other measures of quality im¬ 
provement. 
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(i) For the proper exercise of the autonomy given 
to pol 5 rtechnics and to plan and implement the deve¬ 
lopment on the right lines the Committee recommends 
that each autonomous polytechnic should have a Gov¬ 
erning Council and an Academic Board. 

(j) The Governing Coimcil will be responsible to 
guide and control the planning, development and ad¬ 
ministration of the polytechnic and should consist of 
teachers, representatives of^local industry and repre¬ 
sentatives of the State Council of Technical Awards 
(recommended later), the State Board of Technical 
Education, the AICTE and the State and Central 
Governments. The principal of, the polytechnic 
should be the member-secretary of the Council. 

(k) The Academio Board will deal with such 
matters as assessment and evaluation, course develop¬ 
ment, relations with industry, research and other aca¬ 
demic matter. The proposals of the academic board 
should be placed before the Governing Council for 
ratification. The Academic Board should consist of 
representatives of the faculty, experts from industry 
and eminent educationists in the fields of Technical 
and Secondary education. The principal of the Poly¬ 
technic should be the Chairman of t^ Board. 


5.72. State CouncB of Technical Avrards (SCTA) 

(a) In granting autonomy to polytechnics, adequate 
arrangements must exist to coordinate and safeguard 
the necessary standard with respect to curricula, orga¬ 
nisation and implementation of courses, and assess¬ 
ment and evaluation of students. Moreover, it is ne¬ 
cessary to guide, help and oversee the progressive de¬ 
velopment of the autonomous polytechnics, and also 
to e»njluate their performance on a continuing basis 
and feed back the information to the concerned agen¬ 
cies which are in immediate charge of technical edu¬ 
cation. 

(b) With the above considerations in view, the 
Committee recommends that an independent and au¬ 
tonomous body that may be called the State Council of 
Technical Awards should be set up in each State. 

(c) The SCTA will set and assess standards not by 
framing and imposing courses and curricula and by 
conducting examinations, but by inspecting and ap¬ 
proving institutions, scrutinizing and approving the 
new courses and curricula (or changes in existing 
ones! and the schemes of assessment and evaluation 
framed bv the polytechnics themselves. The Coun¬ 
cil will thus act as the guardian of the standards of 
courses, curricula and performance of pol 3 dechnics. 

(d) The State Council of Technical Awards will 
work through appropriate subject pzmels, standing 
committees and inspection commissions set up by 
it. The Council will establish the guidelines and de¬ 
tailed procedures in regard to the approval of courses, 
institutions and evaluaticm systems. It will have the 


power to inspect the polytechnics, their faculty and 
facilities, th»ir methods of teaching, the arrangements 
for training, and the records of assessment induding 
valued answer books etc. Once a course and institu¬ 
tion are approved and the Council is satisfied with 
the system of evaluation it will award the diplomas 
to the students as recommended by the institution. 

(e) Since the grant of autonomy to polytechnics will 
be a phased process to be completed within the next 
10 years, the SCTA will have further responsibilities 
within this 10 year period in respect of polytechnics 
yet to gain autonomous status. In respect of sudi 
poytecadcs, the SCTA will help them to frame and 
change their courses and curricula, conduct the exter¬ 
nal examinations and suggest the methods of internal 
assessment to Be followed. In this sense it may take 
over the functions of the present Board of Studies and 
Board Examinations of the State Board of Technical 
Education. 

(f) The Council will assist these polytechnics to de¬ 
velop the standards of facilities, performance, and 
expertise needed to gain autonomy by making sugges¬ 
tions for improvement and development in various as¬ 
pects. To this end it may also an advisory body 
to the Government. 


(g) The Committee feels that the best interests of 
technician education will be served only if the SCTA 
is an independent and autonomous body consisting of 
experts and representatives of the various interests 
concerned, with a non-ofiicial chairman, so that it 
could work eflfectively and with expedition. The 
awards made by such a body would moreover enjoy 
public recognition and the confidence of industry. 


(h) The Committee has recommended earlier that 
in order to enhance the status of technidans, opportu¬ 
nities should be provided for part-time degree ceurses 
and that selected polytechnics should be authorised 
to conduct such courses. It is imp<^ant that poly¬ 
technics should have the opportunity to grow and 
develop along new lines and acquire the stature and 
position due to them in the impending field of techni¬ 
cal education. The Committee envisages a vital role for 
the State Councils of Technical Awards in this deve¬ 
lopment. In the not'distant future the Councils could 
develop into important organisations for the award of 
degree of national standard^ both undergraduate and 
postgraduate for students of institutions of higher edu¬ 
cation, post-matric education and polyteclmics. In 
this process they should maintain their essential cha¬ 
racter, constitutidh' and approach which is to safe¬ 
guard hi^ standards without restricting the freedom 
and flexibility in course planning and the autonomy 
of institutions. 

(i) The broad framework of the constitution, func¬ 
tions, and working of the SCTA is suggested in An- 
nexure 5.6 to this chapter. 
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ANNEXURE s.t 

SOME SUGGESTED AREAS FOR DIVERSIFIED 
COURSES 

Ovil Engineering: General Civil Engineering 

Public Health Engineering 
Construction Technology 
Estimating, Detailing, Drafting 
Architectural Assistantship. 

Mechanical Engineering: GeneralMechanical Engineering 

FoundryTechnoIogy 
Welding Technology 
Production Technology 

Design and Drafting Technology 
Mechanical Machinery Maintc- 
nence 

Automobile Engineering (Repair 
and Maintenance.) 
Refrigeration and Air conditioning 
Fluid Machinery 
Power Plant Engineering. 

Electrical Engineering: General Electrical Engineering 

Maintenance of Electrical 
Machinery and Systems 

Manufacture of Electrical Machi¬ 
nery and Components 

Industrial Electronics 

Electrical Generation, Trans¬ 
mission and‘ Distribution 
(Power Systems) 
Communication Engineering 

Chemical Engineering : General Chemical Engineering 

Ceramics and Plastics Technology 
Petroleum Technology 
Paint Technology 
Industrial Chemistry 
Textile Chemistry 

Textile Engiecring and Manu- General Textile Technology 
faeture: Cotton Yarn Manufacture 

Fabric Manufacture 

Textile processing and finishing 

Man-made fibre Yarn Manufac¬ 
ture; 

Metallurgical Engineering: Hot and Cold Bolling and Metal 

Forming Processes, 

Fuel and Furnace Technology 
Foundry and Forge Technology 

Commerce and Business Edu- Commercial Practice 
cation : Secretarial Practice 

(Sec also Anexurc 5 , 4 ). OtPee Administration and Data 

Processing 

Sales and Marketing 
Banking and Insurance 
Advertisement and Display 

Agricultural Engineering : Agricultural Engineering 

Farm Machinery and Equipment 
Agro-industries options. 


SOME OTHER COURSES Mining Engineering 

Printing Technology 

Printing Processes 

Film Technology 

Graphic Reproduction Processes 

Wood Technol ogy 

Rubber Technology 

Clothing and Apparel Manufaca 
ture. 

Paper and Pulp Technology 
Catering Technology 
Food Technology 

ANNEXURE 5-2 
SANDWICH COURSES 

(A) specialities 

A few of the specialities in which sandwich courses may be 
itarted arc suggested below. (The list is not exhaustive). 

Mechanical Engineering : . Foundry Technology 

Machine Tool Technology 
Production Engineering 

Sheet Metal and Welding Tech¬ 
nology 

Agriculturl Engineering and 
Farm Machinery 
Automobile Engineering 
Tool Design Technology 

Electrical Engineering : Instrument ation and Control 

Systems 

Generation and Distribution 

Electronics 

Electrical Machinery 

Civil Engineering: . . Construction Engine^ing 

Architecture 

Chemical Engineering : . Petro-Chemicals 

Oil Refining 
Fertilisers and Acids 

Textile Technology: . , Man-made fibres 

Cotton Textiles 

Spinning, Weaving, Bleaching 
Dyeing 

Printing Technology :. . Printing Technology 

Printing Processes 

(B) Location 

At present it may be possible to start sandwich 
courses in the centres noted below and in the fields 
noted against each. This list is only suggestive and 
it is subject to variation according to loc5 needs and 
requirement. 

Bombay .... Automobile Engineering 

Production Engineering 
Electronics 
Printing Technology 
Chemical Engineering 
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Calcutta . 

. Foundry Technology 
Production Engincring 
Printing Technology 

Madraa 

. Sugar Technology 

Foundry Technology 
Petroleum Technology 
Architecture 

Printing Technology 

Bangalore . 

. Production Engineering 
Electrical Machinery Manufac¬ 
ture. 

Machine Tool Technology 

Coimbatore 

. Foundry Technology 
Production Technology 
Machine Tool Technology 
Spinning and Weaving 

Textile Technology 

Ahmedabad 

. Textile Technology 
Spinning and Weaving 

Bhopal 

. Production Engineering 
Drafting and Design 
Instrumentation and Control 

Hyderabad 

Electronics 

Ranchi 

. Production Engineering 

Metallurgical Engineering. 

Delhi 

. Construction Technology 

Ludhiana • 

. Farm Machinery 

Trichy 

. Mechanical Engineering 

Waltair 

. Chemical Engineering 

Marine Engineering 

Ship Building 

Kalamasscry 

. Machine Tool Technology 
Chemical Engineering 


ANNEXURE 5-3 

SOME SUGGESTED AREAS FOR ADVANCED 
DIPLOMA COURSES 

Civil Engineering . . Concrete Technology and Struc* 

turea 

ArchitecturalDesign and Drafting 
Town Planning 

Mechanical Engineering Instrument Technology and 

Control Engineering 
Tool Design Engineering 
Heat Treatment 
Air-craft Engine Maintenance 

Workstudy and Industrial Engine¬ 
ering 

Electrical Engineering Instrument Techn<dogy and Con¬ 

trol Systems. 

Illumination Engineering 
S ound Engineering 


Textile Technology and Textile Machine Maintenance and 
Manufacture. Statistical Quality Control. 

Textile Chemistry. 

Chemical Engineering . . Petro-Chemicals 

Polymer Science and Flaatica. 
Plant Design. 

ANNEXURE 5*4 

COMMERCE AND BUSINESS EDUCATION 

The Special Committee for Commerce Education 
under the Chairmanship of Dr. V. K. R. V. Rao 
recommended as follows: 

*Tn order to pitAdde efficient personal in busi¬ 
ness and commerce as also to reduce the 
present rush to colleges) for trying for 
commerce occupations, we recommend the 
institution of the Natirmal Diploma in 
Commercial Practice or D.C.P. The course 
should be spread over two years and be 
strictly vocational in content and training 
and the subjects tau^t should include Eng¬ 
lish, Regional language, Commercial .Arith¬ 
metic, Commercial Geography, Elements of 
Commerce. TyP®writ*08 Elementary 

Book-keeping with one of the foHowing as 
optional:; Short-hand, Banking Pwctice, 
Accountancy, Secretarial Btactjcc an$).Sa]es- 
man^ip. Admissions should be confined 
to those who pass Hi^ School or hfotricu- 
lation wherever these exist or the tenth 
class where the Higher Secondary Course 
has already been introduced”. 

Action taken since the VKRV Rao Committee Report 

The Sub-Committee of the All India Board of 
Technical Studies in Commerce preoared the curri- 
culam and synabus for a two-year Diploma Course 
in Commercial Practice. The subiects under the 
compnlsoty group were: Ehglish, Commercial Arith¬ 
metic. Commercial Geogranhv. Rlero«Jts trf •. Com¬ 
merce. Book-keeping and Elements of Accountancy, 
Elements of Business Organisation and Management 
including Office Management, and Typwriting. 

The electives, of which one had to be chosen, 
were: Banking Practice. Insurance Practice, Secre¬ 
tarial Practice, Shorthand and Typewriting in English 
or Re^onal Language, and Salesmanship and Market¬ 
ing. 

The Sub-Committee suggested that ‘‘Apart from re¬ 
organising the existine commcfce schools On -these 
lines, the need for additional commerce education in 
a State should be met as far as possible by ietting up 
commerce departments in po^edinks rather ffian 
bv establishing new schools as separate and indepen¬ 
dent institutions”. 

Subseouentiv, for several reasons, furtiier changes 
were made both in the duration of the course and in 
the scheme of examination. In Madras, for example, 
the duration was increased from two years to three 
years and the first year was modelled after tiie Pre- 
Univeisity courre. 
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Reorganization 

In the context of the reorganization of polvtechnic 
education, courses in conunerce education have also to 
be organised to bring them to the technicians diploma 
standmd. The cooises must reflect the needs of tech¬ 
nician level occupations in Business and Commerce. 
Since industry and trade are complementary activities, 
commerce also follows broadly the pattern of develop¬ 
ments in industry. Technological advances are lead¬ 
ing to new and sophisticated methods and techniques 
in commercial and business organization and admi¬ 
nistration. These in turn have created an increasing 
demand for trained personnel at the technician level 
in Commerce and Business. Diploma courses should 
satisfy these current and future demands. 

Curriculum 

Courses in Commerce and Business may be diver¬ 
sified with suitable groups of subjects in the following 
areas as electives: 


In diversifying the courses, the aim should be to 
frame programmes suitable for such occupations as 
below: 

Senior Secretaries and Personal Assistants, Office 
Supervisors, Sales Supervisors, Purchase and Stores 
stsdf. Junior Accountants, Senior Specialist Oerks. 
Organization and Methods assistants. Marketing and 
Market research assistants, Computer Programmers, 
etc. working in such specialised professional fields as 
Accountancy, Retailing, Costing, Computer Program¬ 
ming, Data Processing, Insurance. Banking, Taxation, 
Transport, Real Estate and Legal Executive work. 

It is desirable to have in each subject a list of 
topics on which practical work will be done in the 
class room or in the business laboratory/office. 

It is also necessary to examine the scope for sand¬ 
wich courses tot Commerce students. 


ANNEXURE 5.5 

LIBRARIES IN POLYTECHNICS 
Buildings and Furniture 

A majority of polytechnic libraries do not have 
adequate space to satisfy the operational and educa¬ 
tion^ requirements. In most cases they lack reading 
rooms with adequate seating capacity. In the future 
design of libraries adequate provision must be made 
for reading rooms, office room, space for storage of 
books and display of journals and service areas, keep¬ 
ing in mind possible future expansion. The reading 
rooms should be well furnished lifted and venti¬ 
lated. 

As a broad guideline reading rooms may be design¬ 
ed for a seating capacity of at least 10 per cent of the 
student body. 

Library Staff 

TTie recognition of the important role of the library 
as an essential part of the education system de¬ 
mands that it should have a well qualified, compe¬ 
tent and well-paid librarian with adequate staff to 
assist him. 

Hitherto, the position of the librarian has not been 
clearly appreciated and he has been thought of as 
someone looking after the books’. As the library 
has an important educational role, it is necessary that 
the librarian should be given the recognition and 
appropriate status due to him as an im^rtant mem¬ 
ber of the academic team. The Conunittee recom¬ 
mends that the librarian should be given a grade at 
least equal to that of a Lecturer and granted the 
status of the Head of Department. The Librarian 
should serve on the Committee of Heads of Depart¬ 
ments to be able to develop the library services in 
conformity with the changing needs of the poly¬ 
technics. 

Additional staff will be required to supervise the 
library throughout the dav, to issue books, to look 
after their return, to shelve the, books, to assist 
readers, to check books and periodicals, to prepare 
aocessicHi lists, to collect overdue books, dean the 
halls and to carry out a host of other routine duties. 
Due provision should also be made for staff for over¬ 
time work. 

Finance and Administration 

The financial requirements of the library depends 
on the range of courses offered, the size of the student 
body, the nature of servi^ to be offered and the 
procurement policy regarding books and journals. 

However, the Committee would suggest the follow¬ 
ing as a guideline in equipifing and maintaining a 
library in a pdyteohnic wth a strength of about 500 
students. 

Initid number of books 5,000 

Annual expenditure on new addi¬ 
tions 20,000 

Annual expenditure on journals Rs. 10,000 


Advanced Accounting and Auditing 

Cost Accounting 

Incometax Practice 

Stores, Purchase and Control 

Materials Management and Transportation 

Inventory Control and Store Layout 

Mar^t Study 

Advertisement and Display 

Export and Import Business 

Distribution Trade 

Insurance and Banking 

Company Law and Company Secretarial Practice 

Factory Laws, Regulations 

Data Processing 

Office Equipments and Systems 



Suitable modifications of these figures will be neces¬ 
sary depending upon the number of students, number 
of courses etc. 

The library exists for the benefit of the readers ^nd 
the administrative procedures should be streamlined 
to serve this end. There should, no doubt, be rules 
to govern the borrowing of books, discipline in the 
library, readers’ entry and leaving eta, but these 
should be carefu% examined from time to time and 
restrictions kept to the minimum consistent with the 
need for maintaining efficiency. Hie open access 
system is preferable. 

The Promotion of Library Use 

It is not merely enoui^ to stock tl^ library with 
adequate books and journals and to man it by compe¬ 
tent staff. Polytechnics must find means to derive the 
greatest benefi.t from the library. The Cwnmittee 
therefore makes the following suggestions for the pro¬ 
motion of library use. 

1. Libraries must be kept open for at least 4 or 5 
hoiurs longer than the normal working hours of the 
polytechnics. It must remain open on Saturdays and 
during the vacations. 

2. The librarian has the key role in the promotion 
of library use. He should assign all routine duties to 
the other staff and makd himself free for more crea¬ 
tive work, guidance and promotional activities. He 
should have an insight into academic attitudes and 
methods of study and a desire to serve the readers. 
He should also be fully familiar with the proper classi¬ 
fication of the literature available in the library. For 
this purpose he should have undergone proper orien¬ 
tation training in the organisation and management of 
a technical library. 

3. It is incumbent on the part of the librarian to 
familiarise the potential users with the available 
resources. Besides stencilled guides, the lihrman will 
■have to usually rely on introductory talks involving 
demonstration of catalogue components and the classi¬ 
fication scheme and explanation of loan facilities and 
procedures. For the first year students, intensive 
guidance and orientation are necessary to familiarise 
them with the library set up and the use of the library. 
Tlw)se teachers really interested in librarjf work and 
well-acquainted with the students’ needs and intellw- 
tual levels may also be involved in this orientation 
work. 

4. In some cases, personal attention and guidance 
may be necessary. The subject teacher and the 
librarian may help the individual students in solving 
their problems. They can help the students in the 
search for information, and materials. 

5. Individual or group projects or term papere 
should be set in such a way as to make it necessary 
for students to have recourse to library sources. 

6. The teacher should ^ve reading Ksts covering 
his lectures. Such lists should be compfied for all sub¬ 
jects and made available to the students. 


7. The library should contain carefully seleoteti 
books in humanities and social sciences. Reading 
these books will instil liberal values and broader out¬ 
look in the students. Reading for pleasure, self dis¬ 
covery, and personal growth should be encouraged 
and cultivated among the students. 

A majority of students in the polytechnics come 
from poor families and many cannot afford to possess 
text books of their own for all subjects. Therefore, 
there is a need for separate textbook libraries in the 
polytechnics and, if possible, in the Halls of Resi¬ 
dence. 

ANNEXUBE 5.6 

CONSTITUTION AND FUNCTIONS OF THE 

STATE COUNCIL OF TECHNICAL AWARDS 

Constitution of the Council 

The State Government should determine the 
manner and method of setting up the State Council of 
Technical Awards and speciiy its relationship to the 
State Board of Technied Education. The Council 
should consist of the representatives of industry, trade 
and commerce, techni^ experts from Government 
departments, representatives of the professional 
bodies, progressive educationists, jpolytechnic and 
college teachers and principals etc. It is also recom- 
menaed that the Chairman of the Council should be 
a non-official, preferably a distinguished educationist 
or a progressive industrialist, interested in the promo¬ 
tion of technical education. 

The Director of Technical Education in each State 
should be the Member-Secretary of the Council and 
his Directorate should be responsible for giving secre¬ 
tariat assistance to this organisation. 

The State Council eff Technical Awards may con¬ 
stitute separate subject panels for each f eld of studies 
to advjse it on matters related to the ojneemed fidd. 
The subject panels should consist of experts in each 
field drawn from polytechnic teachers and industry. 
All academic matters relating to the concerned fidd 
ahoutd be referred to these pands of experts and on 
their advice the Council may take such action as it 
deems necessary. The Council may be empowered 
to draw upon the expertise and experience of persons' 
not only within the State but also in other parts of 
the country as and when necess^. The Council will 
constitute aK>ropriate inspection commissions for 
inspecting polytechnics, their faculty, facilitie$ and 
wor^ng, including their assessment and evaluation 
aystem, for purposes of approval of institutions and 
courses, or for periodic review. 

Functions of the Council 

The Committee recommends that the Council 
should have the following functions: 

(i) To lay down the standards required of poly¬ 
technics by way of physical facUities, faculty 
etc. and the general guidelines and require¬ 
ments for courses with due regard to 
national standards and coordination. 
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(U) To sclwt polytechnics for the grant of auto¬ 
nomy, 

(iii) To scrutinize and approve, or suggest modi¬ 
fication of courses and assessment systems 
framed by autonomous polytechnics and to 
help and guide them in implementing re¬ 
forms, experiments and projects. 

(iv) To recognise polytechnics for its awards on- 
the basis of inspection. 

(v) To help polytechnics not granted autonomy 
to frame courses and cturricula and to guide 
and advise on their progressive develop¬ 
ment. 

(vi) To conduct external examinations for poly¬ 

technics not granted academic freedom ^d 
to devise the system of internal evaluation 
and assessment for them. 


(vii) To conduct research on all a^iects of tech¬ 
nician education and suggest improvement 
to all polytechnics. 

(viii) To award diplomas to students passing out 
of all polytechnics. 

(ix) Any other functions which mw be entrusted 
to the ^uncU by the State Oovemment or 
the Ail India Council for Technical Educa¬ 
tion. 


The CouncU should function as an independent, auto¬ 
nomous body in respect of academic matters 
stated above. However, it should also act as an 
advisory body to the State Govemment/State Bowd 
of Technical Education in all matters connected with 
technician education and training. 



CHAPim VI 


6.0. Faculty 


6.01. In the reorganisation of anjr educational 
systan to make it more meaningful and purpos^ul, 
tbe teacher who is the key element in the system, 
deservesi important consideratioo. IThe success of 
any educational system depends upon tbe supply of 
properly trained, experience and devote teadmrs in 
ad^uate numbers. In the field of polytedinic eu- 
cation another essential qualification required of a 
teacher is adequate industrial experience. According 
to a survey conducted in 1969, a majority of the 
teachmrs of polytechnics have very little or no indus¬ 
trial experience. This lack of industrial experience 
in the teachers is one of the main reasons poly¬ 
technic education, at present, is not sufiiciently 
application-oriented. 


TTTI Diploma 

(*0 8 years professional and/or 
teaching experience. 

(Hi) Industrial experience pre¬ 
ferable 

2 Head of the Department (») Btfchclor’s Degree in Engir 

neering or Technology (o 
equivalent) 

Or 

AMIE (By Examination) 

Or 

TTTI Diploma 


6.02. Jh an ideal situation, the teachers in todini- 
cal institutions at aU levels should be able to guide 
or advise industry in the matter of the adoption of 
new techniques and new processes. To that end. the 
polytechnic teacher must be in constant contact witii 
industry and should have a first hand knowledge of 
the processes, techniques eto. used by industry as also 
an idea of tbe problems faced by it Familiarity with 
current practices, problems and development trends 
in industry would help teachers bring in a better 
approach and orientation to teaching. 

6.03. In improving the faculty ptKition in pdy- 
technics, one has to consider its several integral as¬ 
pects such as st^ structure, qualifications, industrial 
experience, conditions of service, salaries and faculty 
development Factors such as the type of teachers 
available, the methodology of teaching adopted, the 
st^-student ratio, and the facilities available for u^p- 
grading the knowledge of the teachers and for provid¬ 
ing industrial exposure, influence the building up of 
a proper faculty. All these aspects are considered 
in this chapter. 

6.1. Present Staff Structure and Qualifications 


(H) 5 years’ professional and/or 
teaching experience. 

(in) Industrial experience prefer¬ 
able. 

3 Lecturer (Tcehm<»l) First Class Diploma in Engineer¬ 
ing and TTTI Diploma 

Or 

Bachelor’s Degree in') with z yean 
Engineering/ Tech- ). industrial 
nology or equivalent J experience 

Or 

AMIE (By examination) 

4. Lecturer (non-technied) Master’s Degree in the subject 

with 2 years’ teaching experi- 
ence, 

5. Workshop Superintendents First Class Diploma in Enginee¬ 

ring with 8 years* w&rkshop ex¬ 
perience. 

Note : In the absence of candi¬ 
dates with thC' above qualifica- 
tionsy candidates with a Bache¬ 
lor's degree in Engineeiing with 
5 years* experience may be con¬ 
sidered* 


6*11. The stafl^g pattern as laid down by the All 
India Council for technical Education for a poly¬ 
technic conducting diploma courses in Civil, Eletrical 
and Mechanical Engineering with an annual intake of 
120 students or a total student strength of the order 
of 300 to 400 is given below: 

_ - ___ 

Designation Qualifications} 

1 2 . 


Senior Instructors/ First-clasadiploma in engineering 

Assistant Lecturers. with, at least two year's indus. 

trial and/or teaching experience 

Or 

Degree of Bachelor of Technology/ 
Edpcationnf the Regional Cc^leges 
of Education at Mysore, Bhopal 
Bhubaneswar and Ajmer with at 
least two years* industrial and/ 
or teachings ^perience. 


I Principal . . • (0 Bachelor’s Degree in Engi¬ 

neering or Technology (or 
equivalent) 

Or 

AMIE (By Examination)! 
Or 


7* 


Junior Instructors/Demon¬ 
strators. 


First-class diploma in Engineering 
or degree of Bachelor of Tech¬ 
nology/Education of the Re¬ 
gional colleges of Education 
at Mysore, Bhopal, Bhubanes¬ 
war and Ajmer. 
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The above qualifications for Senior Instructors and 
Junior Instructors are applicable only when these 
posts are on the teaching side and not for Instructors 
in Workshops. As for Workshop Instructors, the 
qualifications and experience shoidd be specified in 
terms <rf ITI certificates or Junior Tedinical School 
Certificates or appropriate competence in the con¬ 
cerned trades. 

6.12. If all the categories of staff mentioned above 
are taken into consideration, the present staff-student 
ratio conies to about 1:12. In calculating the staff- 
student ratio, normally Jhe teaching staff only is 
considered which, in this case, would comprise the 
Heads of Departments, the Lecturers and the Instruc¬ 
tors for Science and Mathematics. Even if the De¬ 
monstrators are considered as teaching staff the actual 
staff-student ratio works out to about 1:20. 

6.2. Salary Structure 

6.21. The salary scal^ for teachers in plyteohnics 
as recommended by the All India Council for Tech¬ 
nical Education and normally adopted in various 
polytechnics are given below: 


Designation of Post Salary Scale 


Principal . . . . Rs. 800-40-1000-50-1250. 

HeadoftheDeptt. . . R$. 600-40-1000. 

(Lecturer-in-charge) 

Lecturer . . . . Rs. 350-350-'i8o-38o-3c-590-EB 

-30-770-40-S50. 

Workshop Superintendent . Rs. 350-350-3'50-380-30-590-EB- 

30-770-40-850. 


6 . 32 . To improve the quality of polytechnic educa¬ 
tion, it is recommended that as far as possible the 
strength in lecture classes should nqt be more than 
30 students. In laboratories and workshops, the 
number of students per teacher should be restricted to 
10. ' The same may be the case with the tutorial 
classes. As far as possible not more than two 
students should be put in a batch for conducting 
experiments. 

6.33. Teachers of theory classes in a subject should 
also be made responsible for organising and conduct¬ 
ing tile laboratory courses in the subject. Theory 
classes should not normally be handled by teachers 
lower in rank than lecturers. 

6.34. In order that the tutorial system, laboratory 
teaching and project work may be effective, the pre¬ 
sent teacher-student ratio should be raised to not less 
than 1:10. In counting this ratio, only teaching posts 
of Associate Lecturers and above should be taken 
into account. 

6.35. It is recommended that for every diversified 
course in an institution at least one Professor assisted 
by an Assistant Professor or Lecturer be provided, 
supplemented by part-time lecturers from industry. 

6.36. Coordination of courses in polytechnics in 
close proximity could help the use of highly qualified 
staff in the most efficient manner. 

6.37. Principals and Heads of Departments of 
polytechnics should be provided with suitable admi¬ 
nistrative staff so that educational efficiency could be 
increased. More generous provision should be made 
of clerical and la^ratory assistance to teachers. 


Senior Instructor . . Rs. 260-20-300-15-450-25/2-500. 

Junior Instructor . . Rs. 160-10-3 :0. 


6.22. In comparison with the salary structures in 
engineering colleges and other sectors of employment, 
the salary structure of the polytechnic teachers is 
rather poo'r. The Committee recon: mends that the 
present disparity in salary structure between poly¬ 
technics and engineering colleges she ;ld be removed. 
It is therefore recommended that the salary scales and 
designations of teachers in Polytechn’^s should be the 
same as those prevailing in the engineering colleges. 

6,3. Recominended Staff Stmeture 

6.31. The Committee recommends r’lat the normal 
pattern of teaching staff categories n a polytechnic 
should be as follows; 

Professor or Head of the Department; 

Assistant Professor; and 

Lecturer/Associate Lecturer. 


6.4. Staff Qualifications 

6.41. Considering the various aspects of polytech¬ 
nic education and the reforms suggested in this report, 
the Committee recommends that teachers of technical 
subjects should have the fcdlowing minimum qualifi¬ 
cations: 

(a) Associate Lecturer: A degreein engineering or techno- 

logy with at least two years of 
industrial experience. How¬ 
ever, a diploma holder with not 
less than five years’ industrial 
experience in the field maV also 
be considered subject to his 
suitability to teaching and im¬ 
proving his academic back¬ 
ground through teacher-train¬ 
ing programmes and/or exten¬ 
sion/summer school courses. 

(b) Lecturer and above : . A degree in engineering or techno¬ 

logy or equivalent, with three 
years of industrial experience, 
or Diploma of TTTI training 
with five years of industrial 
experience. 


Ihe ratio between senior position'' md junior posi¬ 
tion, i.e., Prtrfessors/Assistant Profr sors and Lec- 
turersMssociate Lecturers, should be of the order of 
1 ; 2 . 


6.42. For teachers of professional courses like 
Commerce, etc. the minimum qualification should be 
a degree in the appropriate field with two years of 
profession^ experience in the field. 
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6.43. For teachers of other subjects njve the 
Sciences, Humanities etc. the miniimum qualification 
should be a post-graduate degree, preference being 
given to persons with industrial experience. 

6.44. For all polytechnic teachers, training of at 
least one year in the art and technique of teaching 
technics subjects is desirable. 

6.5- Essential Conditions of Service 

6.51. It is recommended that all teachers of similar 
categories, irrespective of their subject-field, should 
be given the same scales of pay and benefits. 

6.52. With a view to attracting better type of staff 
in polytechnics and retaining them, it is recommended 
that a composite scale, with suitable stages of entry 
for each category, should be nrescribed for all teachers 
starting from the Associate Lecturer to the Assistant 
Professor. 

6.53. In order to make the teaching of sciences, 
mathematics, languages, etc. more effective and apoli- 
cation-oriented, the practice of transferring staff be¬ 
tween polytechnics and nTts and science colle*^es, 
wherever it exists, should be discontinued. 

6.54. Provision should be made for suitable incerj- 
tives to encourage sendng teachers to augment their 
academic qualification and experience. 

6.55. The Committee is of the view that there 
should be adequate nrovision in the service conditiMs 
of teachers for obligatory periodic in-service training 
so that the authorities may send any teacher for in- 
service or industrial training as and when needed. 
When teachers are denuted for such training, they 
.should be paid their full salary in addition to travel¬ 
ling allowances and stipends. 

6.56. Teachers should be given the freedom to take 
up consultancy work. Constultancy and research 
work will provide opportunity for the self-develop¬ 
ment of teachers. To regulate such work, proper 
code of conduct should be drawn up by the institu¬ 
tions. ■ 

6.57. There should be provision for sabbatical 
leave for teachers to pursue research or write books 
or work in industry. Liberal grants should be made 
to polytechnics to enable teachers to pursue research 
work in their own spheres of specialisation. 

6.58 In planning new accommodation, due atten¬ 
tion should be given to the provision of amenities and 
residential quarters for staff. 

6.6. Part-time Teachers from Industry 

6.61 The use of part-time teachers drawn from in¬ 
dustry, commerce and the professions constitutes a 
major means of maintaining the essential contact 
between education and industry and of ensuring that 
teaching takes account of day to day industrial and 
commercial experience and of the latest develop¬ 
ments. 


6.62. It is in the moic nighly specialised and ad¬ 
vanced fields like industrial design and studies involv¬ 
ing production technique and practices and in guid¬ 
ing project work that the services eff part-time teach¬ 
ers are especially valuable. In order to attract senior 
staff of the calibre required, it would be necessary to 
offer them a special place in die polytechnic life be¬ 
sides adequate remuneration. 

6.63. Industry must be willing to accept, encour¬ 
age and assist the transfer of experienced staff to part- 
time and full-time teaching work. There must be a 
much greater interchange staff between mdustry 
and polytechnics. 

6.7. Faculty Training 

6.71. Opportunities should be made available to 
teachers for acquiring the needed industrial experien¬ 
ce, pedagogic training and higher academic qualifi¬ 
cations, through seminars, short-term courses of 
various kinds, summer institutes, in-service training 
programmes, deputation to Technical Teacher Train¬ 
ing Institutes during vacation or during the academic 
year and sea>ndment to industries. Teachers must 
be required to attend such courses and acquire such 
trainine several times during their career to facilitate 
continuous development and updating. 

6.72. Specially designed short-term courses should 
be organised for providing industrial training to work¬ 
shop instructors. The co-operation of Central Train¬ 
ing Institutes should be secured for providing train¬ 
ing in respect of skill appreciation. 

6.73. A crash programme for re-training at least 
25 per cent of the existing polytechnic teachers fnar- 
ticularlv the exnerienced teachersl within a period of 
two vears. should be formulated bv ea''h Stale autho¬ 
rity in association with the Technical Teadbers Train¬ 
ing Institute or other appropriate agencies. This will 
consist of several courses of short duration on such 
subjects as examination and evaluation svstem. teach¬ 
ing methodology and technioues, cotriculum develop¬ 
ment and organising laboratory work, as well as 
courses for providing industrial orientation. 

This crash Programme should be followed by a 
second st''ge of comprehensive industrial training es- 
neclnlly for teachers in certain subjects which are 
highly practice or industry-oriented. 

A third stage of longer duration should cover 
training in communication skills. 

6.74. A crash programme should be organised, at 
selected centres in India, for prindoals of polytech¬ 
nics to familiarise them with the different aspects of 
the reorganisation of polytechnic education and mana¬ 
gement as recommended in this report relating to 
sandwich courses, diversified coursed and special 
courses and u-iw techniques in imparting edu¬ 
cation and implementing training programmes, new 
systems of evaluation and grading, teaching aids, 
subjects for new courses to meet the latest technologi- 
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cal needs, administratioa and managem^t of insti¬ 
tutions etc. This programai© will help the principals 
of pol3rtechnlc$ to translate the suggested reforms 
and new developments into actual practice in their 
institutions. 

6.75. Teadhers of Languasie, Mathematics and 
Physical Sciences should be given special orientation 
courses to make their teaching more effective. 

6.76. Each State may: 

(a) assess die total number of teachers to be 
trained annually say in the first ten years. 

(b) indicate the ^e of training programmes re¬ 

levant to Instructors, Associate Lecturers 
and Heads of Departments to ^ planned 
for, and 

(c) work out financial estimates. 

These measures will enable the implementinig au¬ 
thorities to i^an ph^ed programmes. In this regard, 
the appropriate advisory machinery should advise the 
Ijovernment ot the supply and traimng of teachers 
for polytechnics. This machinery should continu- 
^ly review the arrangements and provisions for train¬ 
ing and keep in touch with polytechnics about supply 
and demand for teachers and demand for different 
types of training courses. 

6.77> Closer participation and exchange of ideas 
on the pattern and content of, teacher training is es¬ 
sential between the world of technical education, ifi- 
dustry and commerce and universities. 

6.8. Role of Technics Teacher Trebling Instffo- 
fes 

(S.’S!. The courses at the Technical Teacher Train- 
ing'lhstitutes Shcnild eniphaslse the trainhig of teach¬ 
ers in the several aspects of pblyt^hnic education and 
training rather than advanced subject studies. 

The main functions oTTechnical Teachers Train¬ 
ing Institutes should be: 

(a) Organisation of courses on the art and tech¬ 
niques of icaching and, special subject-teach¬ 
ing ooutses; 


(b) Research on memods of assessment, evalu¬ 

ation and grading and the training of teach¬ 
ers in these techniques; 

(c) Research and training in teaching methods 

and development and production of teach¬ 
ing aids, clbits and publication; 

(d) Collection and dissemination of information 

on curricula, examination system, equi]> 
ment, teaching aids, technical literature, 
teaching methods etc. to all polytechnics 
in the country. 


The Committee commends the good and us^l 
work novtf being done in the Technical Teacher Train¬ 
ing Institutes. The Committee feels strongly that 
thev can serve better in the field of teacher training 
if they concentrate their energy on it instead of pro¬ 
liferating their activities in other fields. 


6.82. In order to effect all round development, 
dose liasion should be established and maintained 
between the Technical Teacher Training Institutes on 
the one hand and the principals and semor facultv 
members of polytechnics on the other. It would 
also be desirable to make use of senior faculty mem¬ 
bers deputed from polytechnics for limited periods 
of time to teach and work at the Technical Teacher 
Training Institutes. The work of teaching in poly¬ 
technics is undergoing continual change in response 
to changes in the methods and processes of indust¬ 
rial pmdnction. To resr^ond to s”ch chance^ the 
staff of the Technical Teacher Training TnstiPites 
should not onlv retain a close association with nelph- 
bouring po1''Pechnics but should also be in touch with 
industry. For this nnrnose, they should be encourag¬ 
ed to return periodically to plytechnic teaching and to 
industry. 

6.83. Technical Teaeher Training Institutes should 
b- outward looking '»nd provide extension services in 
different centres. Thev should organise short term 
courses for lectures and instructors on the fabrica¬ 
tion and use of teaching aids. 



CHAPTER VII 


7.0. Students 

7.1. Admission Requirements 

7.11. The quality of technicians prepared by poly¬ 
technics will greatly depend upon the quality erf the 
students admitted. Therefore, the selecticm of stu¬ 
dents for polytechnic courses needs very ciurefal con¬ 
sideration so that they may derive the best advantage 
from the education and serve the best interests of in¬ 
dustry. In the technically advanced countries, stu¬ 
dents ^ter technician institutions at a more mature 
age than in India. During the Committee’s discus¬ 
sions with the various authorities and persons invedved 
in polytechnic education and with the foreign consul¬ 
tants, employers, professional bodies and others, one 
of the points which emerged clearly was that the pre¬ 
sent age of entry to polytechnics is low. The consen¬ 
sus was that the entrants to polytechnics should be 
mature both intellectually an<j physiologically. 

7.12. Taking into consideration various factors, 
including the structure! of school education which 
differs from State to State, the Committee recom¬ 
mends that the qualification for entry to polytechnics 
should be raised from SSLC or Matriculation to 
Higher Secondary, Pre-University, Pre-eugmeering or 
equivalent. Such a measure will ‘not drily give an 
opportunity for polytechnics to admit students of 
greater maturity but also help in revising the curricula 
of polytechnics so as to make them more purposeful. 
This measure will substantially cut down >die curri¬ 
cular load in the fundamental sciences and mathema¬ 
tics and the time thus saved could be gainhtlly emp¬ 
loyed in teaching the applications of science to en¬ 
gineering and technical studies. Otherwise, the only 
way to improve quality will be to lengthen the period 
of education in poljrtedhnicSi which would involve 
additional financial commitments. 

7.13. While recommending higher qualifications for 
entry into pcdytechnics the Committee also took into 
consideration the poor industrial and environmental 
background of the majority of the students. FurUier, 
the Committee found that in West Bengal, Madhya 
Pradesh and a few other states, a large percentage of 
students seeking admission to polytechnics in fact pos¬ 
ses higher qualification than the'SSLC or Matricula¬ 
tion. Therefore, at present, most of the time in the 
first year of the courses is spent in bringing up the 
acad^ic level of the students possessing only the 
SSLC or Matriculation qualification. This not only 
wastes the valuable time of the majority ^ the stu¬ 
dents but also makes them dispirited as they have 
to repeat the science and mathematics courses which 
they have already undergone earlier. 

7.14. In the course of discussions with the Com¬ 
mittee, amajorityof the repi-escntarives the ipro- 


fessional bodies and employers and others, including 
some of the foreign consultants, felt that it would 
be highly desirable to arrange for some sort of pre¬ 
entry training. In this respect, the Committee recom- 
m^ds that, efforts be made to infuse a vocational 
bias at tte .Higher Secondary School level. Further, 
tliere are about 3S0 Industrial Training Institutes and 
284 pol 3 rtechnics in our country, all with fairly good 
workshop facilities. Selected students interested in 
joining polytechnics may be assigned to these insti¬ 
tutions during the vacations and gven a well grad^ 
programe of workshop practice and instruction in 
drawing etc. so that they may be conditioned better 
for polytechnic education. 

7.2. SelecfioB Procedures 

7.21. At present it is observed that there arc no 
unifonn selection procedures. Selection is based on 
one or more of the following: 

(a) Marks secured in the qualifying examination 
particularly in subjects like mathematics and 
science; 

(b) Weightage for co-curricitiar activities; 

(c) perfomiance in an interview or personality 

test; 

(d) performance in a common entrance test. 
Some representatives of industty and professional 
bodies suggested that the selection for admission to 
polytechnics should be based on ah aptitude test. The 
Committee, while accepting that the performance in 
an aptitude test may be one of the criteria for admis¬ 
sion to polytechnics, does not favoui its wholesale 
adoption at the present stage. It, however, suggests 
that a beginning may be made in selected polytech¬ 
nics (autonomous polytechnics) with a view to deve¬ 
loping some standard aptitude test for the selection of 
students. Later on. sudi tests, if found successful, 
may extended to other polytechnics, 

7.22. The Committee recommends that admission 
to polytechnics should be made on the biais of merit. 
This may be on the basis of either the relative merit 
in the last public examination or the performance in 
the qualifying exanunation. The Committee also re¬ 
commends that some weightage should be given for 
participation in extra-curricular activities like sports, 
social service etc. 

7.3. Guidance and Counselling 

7.31. It is very important to realize that our poly¬ 
technics have in their charge very young persons. 
Polytechnics have not only the responsibility for or¬ 
ganising education, but also the obligation to consi¬ 
der the student as a person and assist him to proper 
development—emotional, social and physical. 
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7.32. Individual students aifier from one another 
in their abilities, attitudes, prejudices, biases, interests, 
personal characteristics, socio-economic backgrounds 
and cultural outlook. These individual difference 
are crucially important to the proper choice of the 
type of education and to the potentialities of success. 
But most of the students know very litae about them¬ 
selves or their abilities Md potentials and even loss 
about the nature and aims of polytechnic education. 
Consequently, most students enter polytechnics with ¬ 
out the clear aspirations and motiva*’on which can 
make their studies meaningful and purposeful. 

7.33. Coupled with this, our students enter poly¬ 
technics at a very immature age. Many, for the first 
time, enter hostels away from their homes and often 
encounter a bewildering environment of life and learn¬ 
ing. They often get into serious personal problems of 
financial, emotional and social character and prob¬ 
lems of adjustment to the academic and social envi¬ 
ronment. In order that the student may gain the 
maximum benefit of his education and life at the 
polytechnic it is necessary that he is helped to under¬ 
stand his goals, aspirations, and weaknesses and that 
he is helped to solve his pioblcms for hiniself. 

7.34. It is in this context that well-organised guid¬ 
ance and counselling seiwiccs could be of immense 
value in our polyteclmics. The Coiumittee notes 
that, at present, there are no organised Guidance and 
Counsel^g Services either in the schools or in the 
polytechnics and recommends their progressive esta¬ 
blishment in the polytechnics in a phased way. To 
begin with, Guidance and Counselling Centres should 
be set up on an experimental basis in tlic autonomous 
polytechnics. Depending on the experience, the 
scheme should be extended to cover all the other poly¬ 
technics in the course of the next 10 years. 


7.35. Each Guidancie and Counselling Centre 
should have a Guidance and Counselling officer of 
the rank of a professor, assisted by suitable staff. 
The officer should be professionally qualified with 
adequate training in education psychology and voca¬ 
tion^ guidance. The Centre wifi need to have library 
facilities and a testing laboratory for assessment and 
diagnosis of students’ abilities and disabilities. 


7.4. Information to Prospective Entrants 

One of the difficulties'faced by students in making 
a choice in favour of oolytcchnic education is the 
lack of information and publicity about the nature 
and scope of polytechnic courses and the employment 
opportunitiesi available for diploma holders. Too 
many youngsters, and their parents, choose institutions 
and courses on the basis of inadequate information 
and knowledge,. Adequate information about the 
polytechnics, courses and employment opportunities 
must be made available in advance to prospective can¬ 
didates. Hence the Committee recommends that the 


Directorate or Department in charge of technical edu¬ 
cation should collect details of the available techni¬ 
cian courses and career opportunities and transmit the 
same to the Directorate Sicondary Education for 
publicity among the :,tiideats in Higher Secondary, 
Pre-University or SSLC classes. 

7.5. Hostel and Campus Life 

7.51. Most of our polytechnics are situated in 
industrial and urban areas. This is in the fitness of 
things, since the effectiveness of polytechnic educa¬ 
tion rests on close collaboration with industry. Con¬ 
sequently, it becomes necessary to provide adequate 
hostel facilities for students coming from rural and 
other areas beyond a reasonable daily travelling dis¬ 
tance. The Committee finds that the present position 
regarding hostel accommodtion is not satisfactory in 
many polytechnics and recommends that hostel 
arrangements be made in all polytechnics for at least 
50 per cent of the students. 

7.52. Moreover, since the students in technical 
institutions spend longer periods daily in the campus 
compared to other students, it is desirable that acco¬ 
mmodation is available to all polytechnic students 
who need it, so that they may work with higher effi¬ 
ciency. Hostel life facilitates the frequent exchange 
of ideas by students among themselves and with their 
teachers. Provision of adequate hostel accommoda¬ 
tion will thus serve as an important measure of quality 
improvement in technician education. 

7.6. Extra-Curricular Activities 

7.61. One of the reasons for student unrest and 
indiscipline is perhaps the lack of interesting, 
meaningful and creative activities within the campus 
for students to utilise the free time available. Apart 
from this aspect, it is absolutely necessary for the 
totd development of students that they should be 
initiated to extra-curricular activities which inculcate 
self-discipline, self-reliance, leadership. Integrity, co¬ 
operation and other qualities. The Committee, there¬ 
fore, strongly recommends that there should be ade¬ 
quate facilities for the out-door and in-door activities 
of students. There should be provision for good 
libraries, attached both to the students’ common room 
and the hostel. Adequate provision should be made 
for sports, cultural activities, debating clubs, group 
discussions and other extra cunicailar activities. 

7.62. The Committee feds that educational ad¬ 
ministrators can get very useful ideas from students 
in the planning and conduct of educational pro¬ 
grammes and recommends that at least the final vear 
students should be associated with and involved in 
the Various advisory bodies of mlytechnics, particu¬ 
larly those concerning student discipline, curriculum 
development etc. 

7.7. Scholarships and Finandal Assistance 

7.71. According to a survey carried out in 1965- 
66 lay the Education Commission, about 55.8 per 
cent of the parents and guardians of the students were 
having an income less than Ks. 150f- per month, The 
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inajoiity of students jdning polytedmics are from 
the low income group. Hence there is a need for 
adequate provision for financial assistance to such 
students. It was brought to the notice of the Com¬ 
mittee that the present practice of paying the entire 
ani|ount of scholarship in cash to the students leads 
to many difficulties. There is a tendency for some 
students to Spend the money carelessly; fn some cases 


the parents utilise the money. The Committee is 
therefore in favour of extending financial assistance 
by way of free studentships hostel facilities free books 
and other educational materials etc., rather than 
through cash allowances or loans. In addition, there 
should be provision for merit scholarships to attract 
tadented students to polytechnics in adequate num¬ 
bers. 



CHAPTER Vm 


8.0. Assessment and Evaluaticin 
8.1. Objectives 

8.11. Assessment and evaluation form an integ¬ 
ral part of the total educational process. It is 
essential that, during and at the end of a course of 
study, both the teacher and the taught should eva¬ 
luate how far they have succeeded in the attain¬ 
ment the objectives of teaching and learning. 
Assessment and evaluation is a continuous activity 
which should be designed simultaneously with cur¬ 
riculum development. 


cribed syllabus. The present practice of setting 
question papers and valuation of answer scripts 
arouses very, little interest and enthusiamn to im¬ 
prove the methods of teaching. 

8.25. Further, there is a large time-lag of two 
or three months between the date of examination 
and the date of ‘declaration of results. During tius 
I^riod, the student is kept waiting and the'institu¬ 
tions are precluded from starting the next academic 
session. If this lag is drastically reduced the insti¬ 
tutional facilities could be better'utilised. 


8.12. A wen designed system of assessment and 
evaluatkm is a pofwerful edudational device^ It 
serves the following purposes: it indicates what is 
important in the subject, how the facts, concepts 
and principles are educated and used in a givra 
situation, and whether the requisite mastery has been 
achieved by the student in the course, it furnishes 
some rational ba^sis of judgment of the (student's 
accomplishment and provides a basis for comparing 


8.26. Almost everyone—the teachers, students 
and representatives of industry and business—^with 
whom the Committee had discussions has stated 
categorically that the present examination system is 
one of tile greatest drags on our efforts to improve 
technical educatiem. 

8.3. Su^ested Reform 

8.31. Educidon has a dual role—the dissemi¬ 


eacb individual student s attainment witii that of the 
rest of the class; it points to the direction for further 
lear ning and serves as a guide to the teacher to 
evolve effective and suitable teaching methods and 
techniques; and finally, it indicates whether the 
objectives of the curriculum have been achieved. 

8.2. Defect in the Existing System 

8.21. Evaluation of students on the basis of ex¬ 
ternal final examination is in vogue in all the poly¬ 
technics. Under this system it often happens that 
the subject is taught by one person, the question 
paper is set by another and the student’s answer 
scripts are valii^ by a third person. 


nation of knowledge by teachers and the assimilation 
of knowledge by students. This is best served if the 
teacher simultaneously carries on the tasks of tea¬ 
ching and assessment. Such assessment will clearly 
reveal to the teacher whether his teaching is effective 
and whether learning is achieved. Continuous 
evaluation based on this principle will not only 
remove the fear-complex in the nund of the student 
but also motivate him for effective learning. Conse¬ 
quently, the student will find his studies interesting. 

8.32. The system of continuous internal assess¬ 
ment and evduation is superior to the traditional 
time-test examinations. In the new system the 
students will consider evaluation as another learn¬ 


8.22. The teacher at the polytechnic has no 
direct role in evaluating the student he has taught. 
The present system exerts a confining influence on 
teaching and is liable, in any event, to give a false 
picture of the real achievement of the student. 

8.23. The present type of written examinations 
tempt tile student to pref^^e for the examinations by 
memorising lecture notes for reproduction in the 
examination and thus place a premium on note 
learning. The student is subject to unnecessary 
stress and fear on the eve of the examinations. The 
percentage of failure in the system is very high with 
the result that the student is likely to resort to 
malpractice to secure a pass. 


ing activity. The system allows the student to study 
his valued answer sctjpts, to discuss them with his 
teachers, to seek clarification on the basis of assess¬ 
ment and to obtain guidance for improvement. This 
would act as an incentive to learning and help the 
student to plan his studies carefully. The teacher 
on the other hand would know where he has helped 
the students to understand and where he has not. 
This feed back will help him plan effective teaching. 
The system will take into account such qualities of 
the student as his initiative, industry and discipline. 
The system of continuous evaluation is also a means 
by which the work of the student on the entire syl¬ 
labus may be judged and not merely his work on 
part of the syllabus on which an examiner may base 
his questions. 


8.24. Since the goal of the students is to pass 
the final examination, the teacher in bis turn aims 
to prepare the student for it. He cannot introduce 
tte latest developments in the subject to the sto^ 
dents as th<* examination is restricted to the pres¬ 


8.33. The Committee is quite convinced of the 
efficacy and purposefulness of the system of conti¬ 
nuous intemd assessment and ev^uation. How¬ 
ever, it is conscious of the difficulties in the way of 
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implemeiituig this systeni in oiir polytechnics im¬ 
mediately and in toto, 

8.34. Internal assessment is a continuous process, 
which means that the final assessment in any subject 
^ould be made up of the results of a large number 
of tests, assignments etc. 

Different methods could be used for assessment; 
th«c include the following: 

(a) Quiz or unannounced tests. 

(b) Home assi^iments. 

(c) Periodic tests. 

(d) Oral tests. 

(e) Project work, term papers. 

(f) Participation in seminars and discussions.^ 

Each of these methods is effective in certain situa¬ 
tions and not suitable in others. The nature of the 
subject and the-objectives to be realised in the sub¬ 
ject will to a great extent determine the methods of 
asse^ment. Therefore at the time of curriculum 
planning itself the methods of assessments suitable 
for each subject, the rdative weightage for the 
methods and the timing and sequence of their use 
must ^ carefully determined. In the light of such 
consideration and choice of techniques a great 
amount cff planning will have to go into the methods 
and programme of teaching. The teacher will have 
to carefully plan and schedule his work trf teaching 
and assessment. 

8.35. The success of the system depends op its 
acceptance by students. Ti^ts, assignments etc. 
must be framed to enable objectivity in assessment. 
The student must be briefed clearly and in advance 
about the programme of assessment, its contents, 
timing and criteria and the weightages attached to 
each method of assessment. He should also be al¬ 
lowed to discuss the valuation of his assignments, 
answer books or other work at every stage and be 
convinced of its fairness. 

8.36. In order to maintain proper standards of 
assessment, it is necessa^ that the records of assess¬ 
ment are carefully maintained in detail and made 
available for scrutiny by the concerned authorities. 

8.37. Frequent interchange of views and expe¬ 
rience between polytedmics would be very valuable 
in developing satisfaiotory methods and techniques 
of internal assessment and in arriving at acceptable 
and standard pattenn a&nving neoessaiy flexi¬ 
bility to suit the different subjects and methods of 
iflsthiotion. 

8.38. Internal assessment calls for a great deal of 
planning and time-consuming work by ^ teachers 
concerned and this fact must be taken hito account 


in determining the w6rk loads of teadiers. tn the 
initial stages the teachers may experience some diffi¬ 
culties in carrying out internal assessment. They 
will require some tr aining m the methodology, objeo 
lives and techniques of assessment and the preparation 
of test matraials. 

8.39. Taking into consideration the initial diffi¬ 
culties, the Committ^ feels that it would be advis¬ 
able to start with a mixed evaluation system 
consisting of continuous internal assesisment car¬ 
rying equal weightage with the external examma.- 
tion. This shoffid te>wever be a transitory arrange¬ 
ment. 


8.4. Impiementation of tte Reform 

8.41. The Committee recommends that the sys¬ 
tem of annual final examinations should ultimately 
be replaced in alt poijj^pdhnhts the system of 
continuous internal assessment. The proposed 
reform should be introduced as suggested below. 

8.42. Proposals have been made earlier in this 
report for constituting a State Council of Ibchhical 
Awards and for the phased selection rff polytechnics 
for the grant of autcmomy. The autonomous poly¬ 
technics may institute their own system of internal 
assessment and evaluation. They will however be 
required to submit their scheme of assessment and 
evaluation, as well as the names of external ex¬ 
aminers proposed to be appointed, to the Council 
for approval. The Council will have powers to 
call for the question i»p«a:s and other relevant re¬ 
cords of assessment to satisfy itself that the requisite 
standards are maintained. 

8.43. In respect of non-autonomous polytechnics, 
for the time bein^ external examinatirms may 
continue to the extent of SO pqr cent of the total 
assessment. These examinations will be conducted 
by the State Council of Technics Awards. The 
remaining SO per cent of the .total marks should be 
awarded on the basis of continuous internal assess¬ 
ment by the polytechnics themselves. The internal 
assignments, periodic tests etc. 

8.44. The State Council of Technical Awards 
should condnuously review the methods of iflit»iial 
assessment and devaluation and suggest necessary 
improvements. 

8.45. Courses in the methods of assessment, 
evaluation and grading should be arranged for tea¬ 
chers in the form of short training programmes and 
summer courses. 

8.46. The complete change-over to the system of 
continuom intonal assessment and evdoation should 
be effected in all polytechnics vnthin a period of 10 
years. 



CHAPTER IX 


9.0. Training And Employment 

9.1. Education and Training 

9.11. In the earlier chapters, the terms ‘education’ 
and ‘training’ have been used synonymously to denote 
the total process of preparing stud^ts for technician 
functions. In a strict sense, education means a rela¬ 
tively open-ended process: it produces a state of mind 
in which further development can occur. Training is 
a relatively closed process in the sense that it has a 
definite end at a given level of skills. To be clear 
about these distinctions, the terms ‘education’ and 
‘training’ are being used in this chapter to comprise 
the two parts of the total process of technician educa¬ 
tion. 

9.2. Trailing Needs of Teclmician Edncidioii 

9.21. Any type of education implies some training. 
The relative proportion and type of training in the 
overall education depends on the type and level of 
education. 

9.22. It is obvious that in any education intended 
for a profession or a vocation, the training content 
will normally be greater than in liberal or general 
education. The amount and kind of training wiU also 
depend on whether the kinds of skills to be imparted 
are manual, mental, conceptual or creative. To arrive 
at the quantum and kind of training needed in the 
education of a technician, one has to take into ac¬ 
count the nature and level of his work. 

9.23. It is the job of a technician to interpret and 
work out the details of plans, designs or programmes, 
to determine the techniques to be used and to choose 
the-tools, machines, processes and procedures best 
suited for the job. In doing so, he is required to exer¬ 
cise judgment in the sense of diagnosis, appraisal and 
initiative. 

In most cases, technicians will have to supervise 
the work of skilled craftsmen. Therefore, they must 
be conversant with the skills and aware of the nature 
and problems of the work of skilled craftsmen. 

9 . 24 . TTie technician thus combines specialist 
knowledge, experience and skill with the aoility to 
apply them. The special characteristics of his work 
must determine the nature of his education. There¬ 
fore, the technician courses should be so organised as 
to comprise the following five elements: 

(i) , basic and applied sciences (theory) 

(ii) basic and applied sciences (paractical) 

(iii) technology (theory) 

(iy) technology (practical) 

(y) general education 


Frequently, in discussion, these five cicm«ints afe 
coalesced to form two, viz., ‘academic education’ and 
‘practical training’. Whilst the boundary between the 
two is not well defied, ‘education’ can be considered 
to embrace (i), (iii), (v), and commonly part of 
(ii), while ‘training’ consists of (iv) and the rest of 
(ii). Technology (practical) consists of institutional 
training backed by adequate industrial training. 

9 . 2 s. Practical training is thus an integral part of 
the education of technicians and the success of techni¬ 
cian education programmes will depend on the degree 
to which academic education is integrated with, or 
supplemented by, relevant practical training. It is 
also clear that the training should closely reflect actual 
teclmician work. 

Practical training should not be confused with the 
practical work that must be carried out dong with 
the theoretical studies. Academic education is con¬ 
cerned essentially with providing the knowledge of 
why a job is done in certain ways; practical training 
is concerned with how the job is done and with the 
acquisition of specific industrial skills. Its main objec¬ 
tive is to relate theoretical knowledge to actual practice 
in the industry. 

9.26. A training programme should introduce the 
potential technician to a variety of operational prob¬ 
lems obtaining in the practice of his occupation, 
whether these relate to the selection of operational 
procedures, manufacturing processes, machines, 
materials and methods, or to the ensuring of control 
of production sequences, quality and cost. It should 
also expose him to conditions of work involving, 
among other things, organisational procedure, group 
activities, human relations and production economics. 

9.27. Practical training must aim to provide the 
student with an understanding and appreciation of 
the following: 

(a) 'Phe potentialities and limitations of basic 
workshop processes; 

(b) The properties of materials used in engi¬ 
neering workshops; 

(c) The role of the technician in industry, and 
the significance of the abilities and skills 
demanded of other persons engaged in the 
same industry; 

(d) The general principles of organisation and 
management. 

A sound practical training will inculcate a resp^ 
for the value of actual practical work. By such train¬ 
ing the individual should come to realise Hs own limi¬ 
tations and potentialities and gain confidence by 
developing his interests and aptitudes. It should aid 
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his growth not only as a technician but also as a per¬ 
son, and enable him better to make his unique con¬ 
tribution to industrial society. 

9.3. Phases and ContentSvOf Fractica! Ttaining in 
Industry 

9.3L The specific contents of practical training 
schemes for technicians will vary greatly owing to the 
many different types of tehnicians foimd throughout 
industry. Commonly, however, any training scheme 
can be split up into three phases, namely, induction, 
basic training and secondary training. 

9.32. All training should begin with a short induc¬ 
tion period designed to give the student an introduc¬ 
tion to an industry ox establishment of the type in 
which he would get his further training. This should 
preferably be arranged in an industry or firm. Where 
this is not possible, the training officer can organise 
an induction programme in the institution itself. 

9.33, Training 

The aim of basic training is to impart the neces¬ 
sary fundamental skills, such as the basic workshop 
skills, so as to lay the foundation for the later shop 
floor or field experience. Basic training should nor¬ 
mally be provided by the Polytechnics themselves. 
(For this reason, basic training has been discussed 
under workshop practice in para. 5.46). In this 
context the Committee recommends that, besides 
strengthening the existing workshop facilities in poly¬ 
technics, wherever possible, closer links should be 
established between polytechnics and Industrial Train¬ 
ing Institutes. Some firms possess excellent appren¬ 
ticeship centres or training workshops, and in such 
cases, basic training may take place tti the actual 
factory. 

9.34. Secondary Training 

This phase should have as its object a broadening 
of technical knowledge and the gaining of Insight into 
some of the workings and problems of industry in 
general. In the later stages, the training should be 
more specifically related to the actual work on which 
the technician will be engaged when he has finished 
his training. For example, for mechanical engineering 
technicians, this phase should include more advanced 
work on tools and workshop processes as they are 
related to some of the operations among Component 
manufacture and inspection; Assembly; Plant erection, 
installation and test; Operation and Maintenance; and 
Design, drawing and development with accent on 
detailing. Pfoiect work should be encouraged during 
the period of trainmg. Arrangements should be 
made for senior staff of the industry to lecture and 
explain the practices. 

While some aspects of secondary trainmg, parti¬ 
cularly design, drawing and detailing, can be organis¬ 
ed in the institutions themselves, the major part of 
secondary training could only be imparted in the pro¬ 
duction shops, process control departments testing 
laboratories and technical offices of industrial units 
and commercial firms. 


In the case of sandwich courses, part-time courses, 
and diversified courses it will be essential to integrate 
and match the institutional programme and industrial 
training so that education and training may comple¬ 
ment each other. 

During the periods of training in the industry, it is 
most im^rtant that apprentices should carry out tlic 
actual operations themselves, so as to extend and 
develop the skills and knowleiige they have acquired 
daring the basic training period, and to become aware 
of the procedures and practices which are part of the 
technician’s sphere of work as well as to come into 
contact with problems associated with management, 
labour and industrial relations. The importance of 
making decisions, giving clear instructions, preparing 
reports and similar activities should also be stressed 
in the training. 

9.4. Principles of Training 

9.41. Training must be made an interesting and 
challenging experience and must encourage the student 
technicians to use their initiative and persistence in 
understanding and solving problems themselves. The 
practice of learning by observation should be kept to 
an absolute minimum. 

9.42. Assignment of specific work involving some 
degree of responsibility and its proper planning and 
supervision should constitute the basis of practical 
training in any establishment. Personal or group 
projects or assignments should be introduced wherever 
possible. 


9.5 L Training must be assessed and evaluated. It 
should preferably have adequate weightage in the total 
evaluation. There is a need to devise adequate 
scientific methods to assess the results of training and 
evaluate the degree to which the objectives of training 
have been realized. 

9.6. Traiiilitg FadUtks-^Present and Future 

9.61. The present position regarding training in 
industry is quite unsatisfactory. Training under the 
Stipendiary Training Scheme is available to very few 
students. A few other students manage to get some 
sort of training placement largely on their own initia¬ 
tive. Such training is neither planned to specifically 
meet the objectives of any diploma programme, nor 
organised and supervised properly by either the insti¬ 
tution Or the industry. Very often, the trainee is 
largely left to himself to move around and pick up 
whatever knowledge he could, so long as he does 
not hamper the routine activities in the industry. 
Certain large organisations do organise teaming pro¬ 
grammes for new recruits but this training is in' the 
nature of job-orientation, being solely governed by 
job considerations rather thaii by the educational 
objectives of technician training. It should, therefore, 
be the endeavour of all concerned to make arrange¬ 
ments to provide well-organised and supervised practi¬ 
cal training in industry for all diploma students during 
vacations and/or after the completion of course. Since 
several departments such as industries, labour and 


9,5. Assessment and Evaluatioit of Training 
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technical education are administering several kinds 
of training programmes, an effective coordination of 
their efforts should be brought about. 

9.62. It was brought to the notice of the Commit¬ 
tee by representatives of industry that the facilities 
presently available in industry are inadequate to pro¬ 
vide training places to all graduates and diploma 
holdeis coming out of technical institutions. The 
recent recession in the economy and the growing 
unemployment among engineers have added to the 
difficidty in finding training opportunities for diploma 
holders. The Committee notes in this context that, 
in countries such as Britain and West Germany, 
attempts arc being made to provide the much needed 
practical training by setting up industrial training 
centres with simulated protection conditions. Keep¬ 
ing in view the important need to ensure practical 
training to all students in polytechnics and the prac¬ 
tical difficulties obtaining in industry, the Committee 
recommends that production-cum-training centres may 
be set up at places wherever two or more polytechrtics 
are situated. The facilities available at these centres 
should also be used for providing training during 
vacations or after the diploma courses. The centres 
could also provide practical training to students of 
polytechnics in- rural areas where industries do not 
exist. 


9.63. Training forms an inte^al part of technician 
education. Planning and organising suitable training 
programmes and coordinating them with the require¬ 
ments of different technician courses In cooperation 
with industry, constitute nn important facet of .^e 
work of polytechnics. This imposes heavy rg^pb!^- 
bilitics on the polytechnics and calls for the ^rviccs 
of a fuU-time training officer with considerate indus¬ 
trial background and contacts. Such an officer 
would, moreover, be able to guide and assist students 
in finding suitable employment and help employers to 
recruit suitable technicians. The Committee, there¬ 
fore, strongly recommends the setting up of a separate 
training and placement in each polytechnic manned 
by an expeiridneed training and placement officer of 
the rank of a professor, with suitable assistance. 

9.64. Finally the Committee is Of the firm View 
that if any training scheme is to be effective, whether 
it be in industry, in the production-cum-training 
centres, or in the Industrial Training Institutes, it is 
absolutely necessary to set up training dephrtments 
in these organisations manned by capable executives 
who could work in close collaboration witit Principals, 
Head-s of Departments and Training Officers of the 
Polytechnics, 



CHAPTER X 


10 0. Partnership with Industry and Conmmrce 

10.01. Unlike the other streams of bi^r educa¬ 
tion, the education of technicians is primarily govern¬ 
ed by the needs of industry and commerce. More¬ 
over, the very nature of technician training and the 
limitations of institutions with regard to training 
facilities, require that industry and commerce should 
assume the responsibility for giving a part of the 
training for which they are best equipped. For 
these reasons, technician education needs to be regar¬ 
ded as a venture in partnership between educational 
institutions on the one hand and industry and com¬ 
merce on the other. In this prpcess. both have 
common interests and concerns to share. The prob¬ 
lems facing technicians, the problem of industrial 
productivity, the gap between educational objectives 
and industrial requirements and the challenge of rapid 
advances in science and technology are all but a few 
examples of such common interests. In the reorgani¬ 
sation of polytechnic education, the Committee would 
stress the need for both of them to come closer.. 

10.02. At present, the partnership of industry in 
technician education is mostly cwifined to participa¬ 
tion in higher level policy making by way of the 
association of a few experts from industry in the 
AU India Council for Technical Education and its 
Regional Committees, and in the bodies at the State 
level concerned with technician education policy. At 
the unit level barring a few instances of the collabora¬ 
tion of industry in running sandwich courses, or in 
offering training facilities for students, there is little 
evidence of partnership. This, however, is not sur¬ 
prising because, at the unit level, there is in fact very 
little opportunity or incentive for establishing close 
partnersWp. 

The individual polytechnics have ver^ litfle authority 
or control over the planning and organisation of tech¬ 
nician education and therefore the question of their 
forging links with local industries hardly arises. 

10.03. The Committee is convinced that the colla¬ 
boration of industry in the education of technicians 
will be real and effective only if it exists at all levels 
of the Polytechnic education sjtstem from the national 
to the unit level. At the national regional and state 
levels the partnership should be made more effective 
than hitherto. It is at the unit level however that 
there is the greatest need for the most active collabo¬ 
ration. The association of industry with the proposed 
State Councils of Technical Awards and with *e 
autonomous polytechnics in framing and changing 
polytechnic courses will form a very important aspect 
of the collaboration. Conditions must moreover, be 
created which favour the establishment of close colla¬ 
boration in other aspects, particularly in the imple¬ 
mentation of the programmes of education and train¬ 
ing. The specific areas and aspects of partnership 
•as implied in the Committee’s recommendations for 


the reorganisation and improvement of polytechnic 
education are briefly considered below. 

10.1. Cooperation of Industry and Commerce in the 
Educational Process. 

10.11. Industry and commerce, being the largest 
consumers of the products of Polytechnics have the 
responsibility to specify the nature and quality of the 
products to be turned out from polytechnics. This 
calls for closer collaboration and cooperation of in¬ 
dustry and commerce in the planning and develop¬ 
ment of educational programmes and the provision 
of facilities for training. 

10.12. It has already been emphasised that train¬ 
ing is an essential part of technician education. 
Executive training cannot be achieved without the 
active and whole hearted participatiou of industry. It 
will therefore be necessary for industrial establish¬ 
ments to determine the availability of proper training 
facilities with reference to the number of training 
places, types of facilities and training personnel. It 
is also necessary for them to determine whether they 
will be able to offer appropriate facilities for running 
sandwich courses. Once this point is made dear, the 
polytechnics should work out the educational and 
training programmes with the assistance of industry. 
Similarly in the case of diversified and special courses 
industry should take the initiative to collaborate with 
the polytechnics in identifying the areas and fields 
in which courses are needed ^md in designing the 
appropriate courses. Industry should also assist 
polytechnics in the planning, implementation and 
supervision of training programmes for students after 
they have completed their institutional education. 

10.2. Industrial Training for Teachers 

10.21. It has been stressed earlier that polytechnic 
teachers should be familiar with the working, prac¬ 
tices and trends of industry and be able to give an 
industrial orientation to teaching. This is a matter 
on which both the polytechnics and industry should 
be vitally concerned. It is therefore recommended 
that industries should extend their fullest cooperation 
in providing the much needed industrial experience to 
polytechnic teachers cither by short-term or long-term 
training or through other arrangements. 

10.3. Research and Development 

10.31. One of the areas of fruitful collaboration 
between industry and polytechnics is in the area of 
research, design and development. The Committee 
recommends that industries in the neighbourhood of 
polytechnics must be encouraged to refer their re¬ 
search, development and production problems to the 
polytechnics. Industries may also support other 
research or development projects undertaken by 
polytechnics. 
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10.4. Industrial Orientation to Teacblng 

10.41. The above measures will enable teachers t 
perceive actual industrial and field problems and suit¬ 
ably use them for class room or laboratory work 
Close contact of teachers with industry will moreover 
help in planning project work based on the actual pro¬ 
blems and practice in industry and commerce. In 
addition, the Committee recommends that experts 
from industry should be invited to discuss some typi¬ 
cal problems of the shop floor and explain through 
special lectures and seminars how they are solved. 
Such lectures and seminars are among the best wa;^ 
of integrating industrial experience and polytechnic 
education, and can contribute greatly to motivate 
students towards a practical way of thinking. 


10.5. Manpowers Forecasting and Planning 

10.51. The Committee has recommended earlier 
that special units should be set up in the Directorates 
or Departments in charge of Technical Education for 
the estimation of future technician demand, speciality- 
wise, on the basis of analysis of occupations. Indus¬ 
trial collaboration is essential in such an activity; it is 
therefore recommended that industry and commerce 
and their federations should be fully involved in the 
work of these units. In this respect, cooperation with 
the Industrial Liaison Boards, wherever these are 
established, will be fruitful. 



GHAPTER XI 


11.0. Status and Professional Development op 
Technicians 

11.1. Role and Status of Technicians 

11.11. The rapid pace of technoiogical develc^ 
raent and its increasing adoption by industry have led 
to a growing complexity of industrial activity. As 
new materials and new industrial processes emerge, 
the problem of manufacturing products characterized 
by ^eater reliability and improved performance be¬ 
comes increasingly difficult. Simultaneously, industry 
and commerce are confronted with the problem of 
providing high quality products at competitive prices 
in the face of the continually rising costs of both 
material and labour. Industry and' commerce can 
meet these challenges only if they make the most 
efficient use of manpower at all levels. This means 
that the several middle level functions in industry 
relating to the details of design, drafting, production 
quality control, supervision, maintenance, sales and 
servicing have to be performed by persons specifically 
trained for such jobs, leaving only the more advanced 
and creative work in management, innovation, re¬ 
search, design and development to the engineers, 
scientists and professionals. Craftsman level! expe¬ 
rience is quite inadequate to meet the requirenients of 
the middle level functions. Herein lies the importance 
of recognizing technicians as a very important and 
separate entity with distinct functions and clearly 
identified requirements of knowledge and skills. It is 
essential to realize, moreover, that these requirements 
call for an education and training quite ffistinct in 
nature, contents and approach from that of engineers 
or craftsmen. 

11.12. In this context, the supply of adequate 
numbers of properly educated technicians will largely 
depend on the status accorded to them appropriate to 
their qualifications, and their role and importance in 
industry. The capability of polytechnics to attract 
talented students in sufficient numbers, the motivation 
and performance of students, the dedication and 
effectiveness of teachers, the image of the polytechnics 
in society and consequently the resources they will 
command—are all greatly influenced by the status of 
technicians in society and industry. 

11.13. Status is a complex concept involving 
several factors, the most important of which are: 
attitude of and recognition by, society and industry, 
economic incentives, promotional opportunities and 
scope for personal growth and development. The 
traditional attitude of society to regard work-oriented 
education as of a lower kind compared to the more 
glamorous intellectual pursuits underlying university 
education, and society’s lack of appreciation of the 
dignity of labour, need to be reversed if techniciM 
education is to claim its rightful place in society in 
the context of economic development. While this is 


a social problem, the solution of which liesi in a 
change in the attitudes and beliefs of society as a 
whole, much positive action can be imdertaken to 
accelerate and aid this change. The Committee com¬ 
mends the following steps to ensure the proper status 
for technicians: 

(i) Industry and commerce should rationalize their 
man{»wer structure and identify specifiq technician 
functions. They nmst appreciate the role of techni¬ 
cians in the complex of industrial and commerdal 
occupations and accord a recognizable career structure 
adequately reflecting the importance of their position. 
Formal technician qualifications should be insisted 
upon for recruitment. The Survey ot Industries bji 
the Committee shows that at present only 36 per cent 
of technician posts in industry are held by diploma 
holders, the rest being held by degree holders (16 per 
cent) and those with craftsmen level experience (48 
per cent). It is obvious that a majority of the 
mdustries are yet to clearly appreciate and recognise 
the separate identily of technicians with reference to 
their work and educational requirements. It is essen¬ 
tial that graduates should not be employed as techni-' 
cians except to the extent necessary to give them job- 
training. Engineers should also appreciate the role 
of the technician in the technical team. Where crafts¬ 
men are promoted, industry should see to it that they 
receive the necessary education at the polytechnics. 

(ii) Technician courses must have an integrity of 
their own; they must meet the specific needs of techni¬ 
cian functions in industry and commerce. The courses 
must be framed in consultation and cooperation with 
industry. 

(iii) Technician courses should not lead the tech¬ 
nicians to a dead end. They must therefore, be 
broad-based to facilitate further studies. 

(iv) Polytechnics should organise a variety of up¬ 
dating, refresher and extension courses including 
short-term and advanced-diploma courses for techni¬ 
cians in service. They may also eventually organise 
part-time degree courses. Through ffiese courses, 
technicians should be enabled to qualify for higher 
positions and promotions. Industries must encourage 
the development of their technicians and offer better 
promotion opportunities to thcMie who improve their 
qualifications through these courses. 

(v) The image ot polytechnics as centres of career 
education should be promoted through the develoiv 
ment and organisation of new courses and experi¬ 
mentation with educational programmes. For this 
purpose, polytechnics should have the flexibility and 
freedom to develop in new directions and explore new 
horizons. In this context, the Committee stresses the 
important and valuable role of the proposed State 
Councils of Tedinical Awards as a means to ensure 


43 



46 


the academic freedom of polytechnics and to guide 
their development and safeguard the necessary 
standards. The awards of the Councils will not only 
set the seal of standard and qualiQr on the products 
of polytechnics but also enhance their recognition and 
acceptability, by virtue of the close association of 
industry and commerce in the work of the Councils. 

(vi) Universities, technological institutions and 
polytechnics should establish closer rapport and under¬ 
standing and work as partners in education. They 
should take positive ste^ to remove, from the minds 
of the student community and others, the prevailing 
tendency to regard vocational and work-oriented edu¬ 
cation as inferior to university education. Students 
must be made to appreciate that different types and 
patterns of education are but different means to meet 
the present and future educational and manpower 
needs of society and industry. To this end, college 
and university professors and administrators should 
try to associate themselves with polytechnic education. 

11.2. Development of Professionalism Among Tech- 
niciaiis 

11.21. The question of the status of technicians is 
closely related to the development of a sense of pro¬ 
fessionalism among them. 

11.22. A prtrfessional person is one who applies 
certain knowledge and skills, usually obtained by 
education and training, for the service of society. In 
addition, a professional person observes an acceptable 
code of conduct, uses discretion and judgment in deal¬ 
ing with people, and respects their confidence. 

11.23. Professionalism is not inherent in a person’s 
nature. Like technical skills, it has to be acquired. 
A person does not become a professional immediately 
upon completion of his formal education. He can 
be introduced to such concepts during his study but 
he has to widen his outlook by contacts with profes¬ 
sional bodies. Each technician should recognize the 
need to join professional societies. 

11.34. A professional body would provide techni¬ 
cians an organised forum for discussing common 
problems and articulating their needs and aspirations, 
besides giving them a sense of belonging to a group 
which has an ethos of its own and an influential voice 
on all matters connected with the development of 
technicians and their education and training. It 
would thus help to maintain and enhance the standing 
of technicians and greatly contribute to the recogni¬ 
tion of technicians by society. 

11.25. By and large, technicians are at present yet 
to develop a sense of professionalism or an awareness 
of their own distinct identity in industry as a group 
of people with specifific roles in much the same way 
as engineers. Opportunities for their responsible asso¬ 
ciation and participation with professional bodies are 


largely non-existent. For example, at present, dip¬ 
loma holders are eligible to enrol themselves only as 
student members of professional bodies such as the 
Institution of Engineers (India). 

11.26. The Committee feels that technicians should 
have an organised forum which will enhance their 
status and enable them to contribute effectively to 
increased productivity and to the development of tech¬ 
nician education and training. A separate professional 
body or association of technicians may not be viable 
or elective atj present. Therefore, the Committee 
favours their ass^ociation in a responsible way v/ith 
the several professional bodies and other organisations 
representing industrial and commercial interests. The 
Government should take the initiative in persuading 
the professional bodies and other organisations and 
associations concerned with technical education, 
training, industrial and commercial interests etc. to set 
up technician sections/technician education and train¬ 
ing sub-committees etc. in which the teachers of poly¬ 
technics should also be involved. Some of these 
bodies and associations are listed in Annexure 11.1 
to this chapter. 

annexure ti.i 

LIST OF PROFESSIONAL BODIES AND OTHER 
ORGANISATIONS'^ 

1. Indian Society for Technical Education, New 
£>elbi. 

2. Institution of Engineers (India), CaIcutta-20. 

3. Ail India Manufacturers Organisation, Bom¬ 
bay. 

4. Indian Engineering Association, Calcutta. 

5. All India Management Association, New 
DelW-13. 

6. National Productivity Council, New Delhi. 

7. Federation of Indian Chambers of Commerce 
and Industry, New Delhi. 

8. Institute of Chartered Accountants of India, 
New Delhi. 

9. Institute of Indian Foundry Men, Calcutta-20. 

10. Indian Institute of Chemical Engineers, 
Calcutta-32. 

11. The Institution of Telecommunication Engi¬ 
neers, New Delhi. 

12. The Textile Association (India), Ahmedabad. 

13. Indian Society of Agricultural En^neers, 
New Delhi. 

14. The Aeronautical Society of India, New 
Delhi-1. 


♦Notb: The list is not exhaustive. 



CHAPTER XII 


12.0. Adnunistratioii, Pinance Control and Inspection 

12.01. Organisation of technical education is 
complex and involves considerable finanda] outlays 
and expenditure. In view of this, judicious auminis- 
trative rontrol is necessary to make the best use of all 
available resiouices. lliis, in turn calls for firm 
Central policy-making and planning and also implies 
consultation and liaison on a continuing basis among 
a wide group of individuals and organisations. Effec¬ 
tive co-ordination at the national level is therefore 
absolutely necessary. 

12.02. The seventh schedule, Union list 1 entry 66 
under Article 246 of tne Indian Constituuon envisages 
that in the matter of coorumation and aeierminauon 
of Standards m instituuons for higner education on 
research and scientific and technical insututious. 
Parliament has exclusive power to make laws. This, 
in turn, puts the major responsibility for the proper 
development of lechmcal education on the Central 
Government. It follows that there should be a strong 
machinery at the Centre for discharging its Consti¬ 
tutional obligations and responsibilities in Central 
policy-making and planning m respect of technician 
education. This involves continuous study and eva¬ 
luation of schemes connected with the development of 
techmcian education, and consultation and liaison with 
industry, technical organisauons. State Governments 
etc. in order to ensure that the facUiiies created in the 
country are properly utilised according to the man¬ 
power requirements of the country as a whole. In 
this context, the Committee recommends that ad^^quate 
provision should be made to strengthen the preset 
administrative machinery at the centre i.e. the Ministry 
of Education, for the effective discharge of its respon¬ 
sibilities. 

12.03. Tedmician education cannot be planned on 
a rigid basis. Flexibility in planning is essential in 
order that the education may continuously answer the 
demands and changing needs of local industries and 
other organisations absorbing technician manpower, 
'^ere is no doubt that, for planning technical educa¬ 
tion, a strong national policy is necessary: but such 
a policy should be flexible enough to permit modiflca- 
tion according to the peculiar regional or local needs 
with reference to the type and l^vel of technicians. 
Mobility of technicians is another factor which calls 
for die formulation of Regional and State policies 
within the overall frame-work of the national policy 
and plans. 

12.04. Considering all these aspects, and in the 
best intexests of the country, the responsibility for the 
administration and control of technician education 
should be shared appropriately by bodies at the Cen¬ 


tral, Regional, State find Ufiit levels. The responsibi¬ 
lities at each administrative level should be properly 
defined. The Committee’s view on the pattern of 
administration and allocatian of functions and res¬ 
ponsibilities at the different levels are discussed below 
and indicated in the charts in Annexures 12.1 and 
12.2 to this chapter. 

12.1. National Level 

12.11. The formulation of general national policy 
and ihe planmug, coordination and determination of 
standards of techxiiciaa education should rest with the 
Central Government. Otherwise, a variety of policies 
may be imposed from various organisations and States 
which may ultimately be unsuited to the national 
economy and the ne^ of industries. In this respect, 
the All India Council for Technical Education and its 
Committees and Boards should continue to act as the 
advisory machinery to the Government. However, in 
order to make it more effective, it may be necessary 
to reorganise the Boards studies of Jhe All India 
Council for Technical Education. At present, there is 
no separate Board of Studies or Committee for tech¬ 
nician education. Technician education is being 
dealt with by the different Boards of Studies of the 
AICTE dealing with the different aspects of engineer- 
ing and technology. It is recommended that a separate 
Committee on Technician Education and Training may 
be constitu^ under the auspices of the All India 
Council for Technical Education to deal with aU as¬ 
pects of technician education and training at the na¬ 
tional level. 

12.12. In order to give efGlcient secretariat help to 
the Comnuttee proposed above, a separate unit may 
be created in the Ministry of Education. This unit 
should also serve as an effective medium for the 
collection and dissemination of information connected 
with technician education, it should undmake studies 
on manpower requirements at the national level in¬ 
cluding job analysis etc., with reference to educational 
preparation. It should also collect and analyse in¬ 
formation regarding the direction of changes in 
technology and industrial development in the country 
and the (Ganges taking place in technician education 
abroad. 

12-2. Regional Level 

12.21. The All India Council for Technical Edu¬ 
cation has to keep in close touch with the States 
formulate national policies and plans with due 
regard to the regional needs and check the haphazard 
growth of technician education. In this respect the 
Regional Committees of the AICTE and the regional 
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organisations of the Central Government may have 
to be reorganised keeping io view their overall res^ 
ponsibility in the administration of te chnici an 
education v/s-a-v« those of the Central and State 
organisations. The Re^onal authorities should 
maintain constant touch with the industries, technical 
insUtutions and State Governments located in the 
region and help to bring about a balanced develepment 
of technician education in the region according to 
the demands and needs of the economy and industry. 
The regional organisations should act as a forum 
for the exchange of ideas and experiences among the 
States located in the region. 

12.3. State Level 


ihe main responsibility to provide the basic technical 
education at various levels rests witn me govern¬ 
ments, it is for the industry to build up on tms, txie 
training and specialisation it needs. What is neeaeo 
is a strong partnership and cooperative effort m 
which the basic and theoretical educauon are pro- 
viaed through institutional efforts and the pracucai 
training and expertise are available through industry. 
The industty snoiild be involved completely in the 
control and administration of technician education, 
as far as possible at all levels, through the medium 
of the All India Council for Technical Education, its 
Regional Committees, the State Councils of Techiucal 
Awards and the Advisory Committees of various 
polytechnics etc. 


12.31. The Committee recommends that det^ed 
studies of manpower demands in the State, training 
in industry, programmes of development, teacher 
development and administration of polytechnics with 
respect to financial control and coordination at State 
fevel, should be the direct responsibility of the State 
C^verament so that programmes and schemes may be 
effectively implemented. The State Governments 
^ould constitute, a separate authority, i.e., the State 
Council of Technical Awards (SCTA) to be respon- 

supervision over aU academic 
matters, mcludmg approval and development of 
academic programmes, co-ordination 
and maintenance of standards etc. The State Gov¬ 
ernments may also authorise the SCTA to advise 

technician education both 
acadmic as weU as administrative. The role and 
ot the State Council of TeSinicai 
paTri72^'^^ discussed in detail in Chapter V, 

12.4. Ui^ Level 


12.6. Finance 

12.61. As regards the financing of polytechnic 
education the Government has to take the major 
responsibility both at the Central and State level but 
industry should also be a party to the financing a^ 
it directly benefits from it. This can be achieved 
through voluntary efforts. Selected industrial estab¬ 
lishments may be persuaded to contribute the neces¬ 
sary funds and facilities for the development of sand¬ 
wich courses, special types of short-term or exten¬ 
sion courses etc. So far as new experiments and 
innovations in technician education are concerned, 
the Central Government should take the entire finan¬ 
cial responsibility by sponsoring pilot project and 
other programmes. 


12.7. Evnloation 


for the growth of 
‘J. education, It is felt that unless aluinistra- 

i"s riven ? • -f ^and more autonomy 
IS given to individual mstitu ions, it may not be 

possible to stimulate the healthy growth of polytech- 

.^f‘“ofore it is necessary to delegate 
s^cient administrative control to the unit level. 
This has already been discussed in detail under the 
autonomous institutions (para 5.71). It should be 
the endeavour of all that, as far as possible, the 
academic responsibilities and , general day-to-day 
administration should gradually be delegated to the 
polytechnics authorities. There should be adequate 
delegation of financial power to the Heads of Poly¬ 
technics to function efficiently. This will not only 
help involve the faculty and administrative authorities 
of polytechnics in the development of technician 
education but also make them responsible for the 
proper implementation of schemes. 


12.5. Industry Level 

12.51. Apart from the division of responsibilities 
between the Central and State Governments, there 
should be some division of responsibilities between 
the Governments* and the industry in the administra¬ 
tion and contrtd of technician education- Although 


12.71. AMdemic evaluation at the State level has 
been dealt with in detail under the State Council of 
Technical Awards. At the National level, adequate 
provision should be made for the evaluation of the 
entire system to ensure that the money spent is 
effectively and properly utilised and that proper 
standards are maintained with regard to the overall 
national needs. Without a proper feed-back system, 
it may be difficult to formulate worth-while national 
polides or plans to serve the needs of the national 
economy. 


12.8. Cost Analysis 

12.81. As the cost of establishment and main¬ 
tenance of a polytechnic depends on various factors 
such as field of studies, type and contents of courses 
and student strength, it is extremely difficult to give 
any probable cost analysis for establishing a poly¬ 
technic. Therefore the Committee has not attempt¬ 
ed to give any analysis of capital costs. It is sug¬ 
gested that whenever a new polytechnic or a new 
technician course is started the administrative autho¬ 
rity concerned should appoint an expert committee 
with representatives of me concerned industry and 
faculty to work otit the cost of the project. 
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12.82. An analysis of the present expenditure pattern 
in a polyiechnic shows that about 85 per cent of the 
total recurring expenditure is incurred on the wage 
bill. Only the remaining 15 per cent which works 
out to Rs. 120 per student per year, is left for other 
expenses including consumable stores. This amount 
is grossly inadequate even to meet the ependiture in 
providing effective training to students, not to men* 
tion the other items of maintenance expenditure. 
Therefore it is imperative that the annual provision 
under contingencies, materials etc. should be raised 
to a minimum of Rs. 300 per student against the 
provision of Rs. 120 to Rs. 150. 


ANNEXURE 12.2 

ALLOCATION OF FUNCTIONS AND RESPONSIBI¬ 
LITIES 


Level of Administration Advisory Bodies and A 


OemrcJ and Regional Leveh 

j. Overall plan ning of tech - 
cal education vis-a-vis 
Five Year Plans and per¬ 
spective plans. 

2. National policies and ob¬ 
jectives with reference to 
coordination of standards 
foreign aid etc. 


' All India Council for Tecbfical 
Education/Committee on 
Technician Education and 
TrJ^inihg/R egion ? 1 Comm it t . 

Minis'Vy of Educapon/Regional 
•^Offices. 


If the recommendations of the Committee made 
under various chafiters are accepted, the annual per 
capita expenditure (recurring expenditure) may have 
to be revised to a figure of Rs, 1,700 to Rs. 1,800 
The, basis on which this figure has been worked out 
is given in Annexure 12,3 to this chapter. 

ANNEXURE »*.» 

PATTERN OF ADMINISTRATION 


Government of India 


All India Council for 
Technical Education, 
Committee on Tech¬ 
nician Education and 
Training 


Regional Committee 


State Government 
Directors of Technical 
Education State 
Board of Technical 
Educatioti 

State Council of Tech¬ 
nic U Awards 
(SCTA)* 


Central finance. Job analysis. 
Manpower estimates, Control 
of available placement and 
training facilities. 

Coordinating body for inter¬ 
state matters, consideration of 
finance from centre. 


Body for coordination between 
States in the Region. 


Job analysis. Manpower smd3^ 
Development planning. Finan¬ 
ced from the State. 


Independent autonomous 

body for Control Inspection, 
Approval, and Maintenance of 
Quality and Standards and 
Award of Diplomas; Other 
a d visory functions* 


3. Sharing of financial costs. 

I 

4. National manpower needs J 


State Level 

1, Programmes of develop- 
ment.Detailed manpower 
needs; Approval and de¬ 
velopment of curricular 
and academic programmes 
Teacher development ; 
Training in industry. 

2 . Administration of Poly¬ 
technics Financing. 
Coordination of standards 
at State level. 


State Board of Technical Edu- 
I cation/State Council of Technical 
' Awards fThe State Director of 
j Techniral Education is to be the 
I Member-Secretary). 

^■(The State Government to de- 
j termine the manner and method 
'} of setting up the SCTA and 
I specify its relationship to the 
i State Board of Technical I du- 
J cation.) 


Institution Level 

(o) Autonomous Polytechnics 

1. Day to day administra¬ 

tion* 

2. Planning and organization 
of academic programmes 
and training industry, 

3. Implementation of acade¬ 
mic programmes and 
training 

(b) Non-Autonomous Poly¬ 
technics 

1. Day to day administra¬ 
tion. 

2 . Implementation of aca¬ 
demic programmes and 
training. 


Governing Council 
Board. 


Academie 


Directorate of Technical Educa¬ 
tion/Governing body. 


POLYTECHNICS Autonomous with respect to 

____ curriculum framing assessment. 

Governing Academic academic eicperimentation and 
Body Board development programmes. 


♦Note : 

The SCTAis not an examining body to determine and impose 
syllabuses on the polytechnics or to set examinations; the polytech¬ 
nics themselves are to be given the responsibility of ^constructing 
curricula and conducting examinations. The S CTA is an inspect - 
ing and supervising body which works through subiect panels, 
tanding committees and visiting commissions appointed by it. 


ANNEXURE 12 . ^ 

Estimated Annual Recurring Expenditure for a 
Polytechnic 

A tentative estimate of the annual recurring 
expenditure on the running of a polytechnic with an 
intake capacity of 180 per year has been worked out 
here based on certain assumptions. It is realized 
that various factors including the strength of the 
polytechnic and the hbmber, type and pattern of 
courses, affect the annual total, as well as per 
capita, * recurring expenditure. Expenditure on 
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sandwich course student. This has not been included 
in the estimate. 


experimental projects and other special programmes 
of quality improvement, training etc. has been ex¬ 
cluded. The estimaite is tihcrefore to be regarded 
only as a broad guidance for working out the annual 
recurring expenditure. 

The strength of the ipolytechnic is assumed to be 
about 500 to 550 which generally is the case with 
most of our polytechnics at present. However, the 
optimum, strength of polytechnics could well be of 
the order of 1,200 to 1800 students, without subs¬ 
tantial additional capital outlays. 

For purposes of the estimate it has been assumed 
that the polytechnic offers a total of five courses (in¬ 
cluding general and diversified courses). 

In making the estimate the recommendations made 
earlier regarding teacher-student ratio and staff 
pattern have been kept in mind. Accordingly a 
teacher-student ratio of .about 1:12 and a senior toi 
junior teaching staff ratio of approximately 50:50' 
have been assumed. Also, provision has been made 
for a training and placement department, better 
library-staff and for increased laboratory and office 
assistance. 

Due provision has been made for regular additions' 
to the library {vide the Committee’s suggestions in 
Annexure 5.5) and for increased e.xpenditure on 
maintenance, consumable and materials necessary to 
ensure effective laboratory and workshop traming.. 
With regard to the latter, the Committee has recom¬ 
mended earlier [para 5.47 (f)] that a minimum of 
Rs. 300/- per student should be provided in the 
annual budget. 

Salaries have generally been assumed to be at par 
with the scales of pay applicable to engineering 
colleges. 

E^tra expenditure will have to be allowed if the 
courses are conducted on the sandwich pattern. Ira 
this regard the Ministry of Education (vide D.O. 
No. 3-5/70 T. 3, dated 4th May 1970 of the Joint 
Educational Adviser (T) ) has already initiated » 
programme in which an allowance of Rs. 150/- p.m, 
per student is made for a 12 month period for each 


Items of Expenditure Amount Total 

per annum 


Bs. Rs. 

SALARIES AND WAGES 

Principal (I'l.i8,ooo 


Profes$ors(?) . * , , 

45 >ooo 

• . 

Assistant ProfeBsors('9) , * . 

1,08,000 

• • 

Lecturers C12). 

i,i5s000 

• • 

Associate Lecturers (16) 

l 525>000 

* • 

•Workshop J nstructors /Demons tra tors / 

Lab. Assistants/Draftsman/Lab. 

Technicians 

60,000 


Office Staff (including P.Am Superinten¬ 
dents Assistants) 

50,000 

** 

‘Skilled workers. 

35,000 

• • 

Unskilled workers, Attenders, Watch ^ 
Ward. 

32,000 

« • 

Librarian (i). 

10,000 

• • 

Library Assistants (including an Assistant 
Librarian). 

12,000 

• • 

Training & Placement Officer with an 
Assistant, ..... 

20,000 

• * 

Physical Education Director (including 
attenders) • , • ♦ » 

10,000 

• • 

Provision for Provident Fund etc. @6^% 

45 sOOO 

• * 

Total Salaries and Wages. . 


[6,85,000 

maintenance and materials 

Library additions (Books and Journals) . 

2$^000 

« V 

Equipment modernizing and replacement 
@ 5% of capital value (approx.) , » 

50,000 

mm- 

Maintenance including workshop and 
laboratory consumables^ materials and 
contingencies @ Rs. 300 per student. . 

I> 50,000 

« f 


Total Maintenance and Materials , 2,25,000 

Total Annual Recurring Expenditure 9,10,000 


Annual Recurring Expenditure per student 1,820 

In the case of larger polytechnics, provision must 
also be made for setting up a Guidance and Counsell¬ 
ing Department as recommended in Chapter VII. 
The annual expenditure on this account will be of the 
order of Rs, 20,000/-. 





CHAPTER Xin 


13.0. Plan of Action 

13.01. In this chapter some of the lines on which 
action needs to be taken for implementing the recom¬ 
mendation'! of the Committee on the reorganisation 
and development of polytechnic education are con¬ 
sidered. Such action is required at the planning, 
decision-makin? and implementation levels involving 
not only the Central and State Governments but also 
industry and, more importantly, the polytechnics 
fliemselves. 

13.1. Technician Manpower Estfanates and Survey 

13.11. It is observed that, notwithstanding the 
provisions made in the Second and Third Five Year 
Plans, for such quality improvement programmes as 
increased hostels, staff quarters and teacher training 
and refresher courses, Ae demand for more institu¬ 
tions and additional admission capacity in polytech¬ 
nics has had a higher priority in the Annual Plans 
of the State Governments often at the cost of the 
much-needed improvement and consolidation of poly¬ 
technic education. 

13.12. The Committee noted in this context that, 
according to some recent estimates, made by the 
Institute of Applied Manpower Research, of the pro¬ 
bable demand for technicians during (he Fourth and 
Fifth plans, the overall facilities at present created in 
the polytechnics would, by and large, be suiEcient to 
meet the future requirements; what is required is the 
careful planning of speciality-wise admission taldng 
into account the nature and type of technician require¬ 
ments in local industries, "1116 Committee is of the 
considered view ♦hat.' at leas^ for the next five years, 
Acre is no need to .start any new poltdechnic. The 
existing intake capacity in polytechnics is adequate to 
meet the demands for technidans in the next three 
years. Thereafter the position may be reviewed and 
the intake may be chanced to meet the actual needs. 
Meanwhile, concentrated attention has to be given to 
the question of reorganisation and modernisation of 
the existing pol 3 d:echnics. 

13.13. Efforts should be made immediately^ to 
make reliable estimates of the demand for technicians 
for the Fifth and Sixth Plan periods. These need to 
be undert^en at least on a regional basis, if not by 
the States, and in terms of the different t 3 rpes of teclv 
nidans, tranches erf en^neeripg and specialisation 
and their distribution according to industry, com¬ 
mercial organisations, public utilities and other sectors 
of employment. The Central Government should 
sponsor these studies to be undertaken by institutes 
like the Institute of Applied Manpower Research in 
collaboration with industry and the State Governments. 

13.14. In addition to this, it is necessary that the 
speciality-wise assessment of technician demand in¬ 
cluding the analysis erf occupations should become a 


continuous activity so that technician education may 
at all times bt geared to meet the changing technician 
manpower nee& and the changing requirements of 
technician jobs. The Committee has therefore recom¬ 
mended the setting up of special units in the Directo¬ 
rates or Departments in char^ of technicial education 
in the States. At the Centre, this should be one of 
the responsibilities <rf a separate unit in the technical 
division of the Ministry of Education in its function 
as Ae Secretariat of the proposed Committee on 
Tedmician Education and Training. 

13.15. In this context, the Committee reiterates a 
suggestion made by the Education Commission that 
investigations should be carried out in cooperation 
with industry, aimed at job analysis and specifications 
in terms of levels and clusters of skills and responsi¬ 
bilities for technicians. It is leamt that the All India 
Maiiufacturers’ Organization, is sponsoring a compre¬ 
hensive survey in tWs regard to be undertaken jointly 
W the National Institute for Training in Industrial 
Enpneering and the Institute of Applied Manpower 
Research. The Committee welcomes this survey and 
recommends that it should become a regular feature. 

13.2. Reorganisation of Existing Polytechnics 

13.21. The main emphasis of this report is upon 
the need to coordinate the educational programmes 
in pol3rtechnics 'with such training in industry as 
would help to turn out technicians who will meet the 
actual manpower needs of industry. For this purpose, 
a number of recommendations have ben made for 
(a) modernisation of the curricula for conventional 
courses; (b) reorientation of courses in relation to 
newer fields of activity in rural areas, non-industrial 
urban areas and industrial areas, depending upon the 
location of polytechnics; (c) introduction of courses 
related to technician level occupations in commerce, 
business and other fields; (d) introduction of special 
courses in Women’s polytechnics; (e) introduction of 
diversified courses wherever possible; (f) organisation 
of sandwich courses in cooperation with industry; 
and (g) provision of suitable programmes for skilled 
craftsmen and technicians working in industry to 
equip them better for their present as well as future 
work. Recommendations have also been made for 
changes in the structure of staffing the departments 
the addition of training and placement, and guidance 
and counselling, services in the polytechnics and 
improvement in the existing methods of learnins: and 
teaching processes including better campus and library 
facilities. It is suggested that these recommendations 
be studied by all the individual polytechnics and 
adapted into an integrated plan of development of the 
concerned polytechnic. This would require an accep¬ 
tance. bv all concerned of the need for planning at 
the institutional level anti for strenothening the insti¬ 
tutions to undertake this function efficiently and with 
competence. 
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13.22. It is not the idea of the Committee that 
this effort on the part of the individual institutions 
will substitute the need for action at the State and the 
National levds. Chi the other hand the strengtbeur 
ipg of development planning at the level of an institu¬ 
tion, which is stron^y recommended, will supplement 
the data-base for policy formulation by the appropriate 
agencies in the State and Central Governments. 

13.23. In formulating development plans, the poly¬ 
technics should be “outward-looking” to take note of 
the actual needs of the community they serve; in that 
process, they would also be “forward-looking” in as 
much as their plans would be related not only to the 
current situations but also to future trends. The 
proposals in this regard by Principals and senior 
faculty members, polytechiucs should receive careful 
consideration and support from the Government and 
the industry. 

13.3. Autonomous Institutions 

13.31. The Ck>mmittee has also given sufficient 
thought to the question as to how the necessary 
momentum can be generated with the technician 
education system, in order to make it dynamic and 
alive to the changing requirements of industry and 
the changing methods and concepts of education. 
In our couutry of vast dimensions, with varying 
levels of economic and industrial development and 
diverse sociocultural patterns, it is neither possible 
nor necessary to aim at total uniformity in our ap¬ 
proach to the develoj^ent of technician education. 
Furthermore, the Committee is of the view that in- 
novations and experimentation should be sponsored, 
promoted and encouraged keeping in view the limit¬ 
ed financial resources fikely to be available for the 
purpose. This should initially be done in selected 
polytechnics which, in due course, would set the 
pace and direction for all the other institutions. 
Such institutions should be accorded sufficient flexi¬ 
bility and freedom without being hampered by 
routine regulations aiming at uniformity at the 
‘average’ level. 

13.32. It has accordingly been recommended that 
about 25 polytechnics (comprising at least one and 
not more than two polytechnics in each. State pr 
Union Territory) should immediately be selected and 
developed into autonomous institutions with sufficient 
administrative authority, academic freedom and 
flexibility and financial resources so that they may 
initiate worthwhile experimental projects in tlie field 
of technician education. These projects should 
include the identification of technician areas, design 
of new courses of study and training, organisation 
of suitable types of programmes in association with 
industry, formulation of rational curricula and tea¬ 
ching methods and aids, and development of better 
systems of assessment and evaluation. 

13.33. These institutions should be selected from 
those which maintain high academic standards and 
competence and are located conveniently close to 
industries and establishments which are most for¬ 
ward-linking in technical development and profes¬ 
sional training. 


13.34. Bach selected polytechnic should prepare 
a detailed plan of its development projects and 
evaluate the progress periodically in consultation 
with the State Government concerned, professional 
bodies, industry and the Regional Committees of the 
All India Council for Technical Education. 

13.35. It is recommended that the State Govern¬ 
ments should endeavour to develop all the existing 
pol 3 ?techiucs into autonomous institutions during the 
next 10 years. 

13.4. State ComKffl of (Technical Awardtef, (SCTA) 

13.41. In order to facilitate the rapid and effec¬ 
tive reorganisation of educational programmes 
through the flexibility and freedom of polytechnics 
to experiment with new courses, patterns, new me¬ 
thods of course organisation, evaluation and assess¬ 
ment and at ffie same time to set and maintain high 
standards in accordance with national requirements, 
it has been recommended that an autonomous and 
independent body to be called the State Council of 
Technical Awards should be set up in each State. 
The State Governments may determine the manner 
and method of setting up the State Council of Tech¬ 
nical Awards and specify its relationship to the 
State Board of Technical Kucation. 

13.42. The SCTA should be assigned the res¬ 
ponsibility to look after all academic aspects of 
technician education in polytechnics in the State. 
Besides guiding the autonomous polytechnfcs and 
evaluating their progress the Council would assist 
all the other pol;^echnics in the State to frame new 
courses and provide guidance in respect of the 
maintenance of standards of instruction and the 
reforni of examinations. The Council would advise 
the Government on the selection of polytechnics for 
autonomy, and also on measures to develop all poly¬ 
technics towards the attainment of high standards 
of facilities, faculty and performance. 

13.43. The Committee has recommended that 
selected polytechnics. should in due course be autho¬ 
rized to conduct part-time degree courses for teeb- 
oicians. Such a measure would contribute to 
enhance the status of polytechnics, their teachers 
and the technicians. The SCTA could olay a valu¬ 
able role in fostering the development of pblyfefch- 
nics along these lines, by becoming, in due course, 
important organisations for the award of degrees 
and diplomas for students of post-raatric education, 
higher education and pol 3 dechnics. 

13.5. Committee on Technician Edneation and 
Training 

13.51. If tlie proposals of reorganisation of polv- 
technic education are to be implemented speedily 
and effectively, the administrative and advisory 
machinery at ffie Centre and in the State need to 
be geared up. The Committee has therefore recom¬ 
mended that a Committee on Technician Education 
and Training should be constituted under the auspi¬ 
ces of the All India Council for Technical Educa- 
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cation to advise the CoancU on all matters relatmg 
to the coordination and development of technician 
education in the polytechnics. 

The functions of the Committee would be: 

(i) to plan and keep under review the develop¬ 

ment of a unified national pattern of 
educiatilon for telcjhnicians in industry, 
commerce and other services, and 

(ii) to advise the All India Council for Techni¬ 

cal Education on the establishment and 
development of suitable .courses and the 
assessment of standards of performance 
of various institutions. 

13.52. The proposed Co mmi ttee may be consti¬ 
tuted with about 15 to 20 persons drawn from those 
interested in technician education, experts from 
industry and commerce and representatives of profes¬ 
sional bodies. In order to give efficient secretariat 
help to the Committee, a separate unit may be 
created in the Ministry of Education. 

13.6. A Crash Programme of Teacher Trahting 

13.61. The Committee is convinced that the suc¬ 
cess of implementation of its reaommendations 
regarding qualitative improvement of polytechnic 
education depends to a large extent upon the res¬ 
ponsiveness of the faculty to such programmes. In 
particular, it refers to the need to bring about a 
practical orientation of polytechnic teaching to 
adopt modem methods of instruction based on live 
problems of the industry, and to develop in the 
faculty appropriate skills of communication and tea¬ 
ching. 

13.62. In order to start the process of improve¬ 
ment of the quality of polytechnic education in a 
comprehensive manner, it is recommended that a 
crash programme be formulated by the State Govt., 
pieferably in consultation with the Stats Council of 
Technical Awards, to cover at least 25 per cent of 
the teaching staff during the next three years. This 
should aim specifically at (a) training teachers on 
such aspects of polytechnic education as evaluation 
and assessment, curriculum development, industrial 
orientation to teaching and reorganisation of labora¬ 
tory programmes, (b) providing them with training 
in industry for a period of about 3 manths so as to 
help link class-room instruction with the practical 
needs of industry with particular ref-jrence to prob¬ 
lems of design, process and production control, 
selection and use of machine tools and manufactur¬ 
ing processes; (c) improving the art of teaching foi 
effective transfer of knowl^ge and skills and (d) 
training workshop inst^’ctors in the technique of 
imparting manipulative skills. 

13.63. Such a crash programme is required not 
only for the selected autonomous polytechnics but 
also for all other polytechnics. The programme 
should be implemented in close cooperation and 
industry, Technical Teacher Training Institutes and 


other training and educational agencies under the 
universities and the Diicctorate General of Employ- 
ni'int and Training. 

13.64. The State Governments should prepare, 
in consultation with the SCTA, a perspective plan of 
faculty development by assessing (a) the number of 
teachers to be selected annually for training in indus¬ 
try, for updating of subject-knowledge and for edu¬ 
cation in teaching principles andi techniques; (b) the 
levels and categories of such teachers; (c) the types 
and places of such training; (d) the provision for a 
training reserve in the ataff structure; and (e) the 
financial implications of such a programme. Du¬ 
ring thf* next ten-year period all the faculty mem¬ 
bers in polytechnics should have completed a 
programme of prctfessional training, based upon the 
type of technician courses offered and the presonal 
needs of the teacher concerned. 

13.65. Closely related to the above suggestion 
for faculty development is the preparation of labora¬ 
tory projects, manuals, casebooks of problems, 
teaching aids etc. for polytechnics. The Com¬ 
mittee has expressed its view elsewhere that the 
present practice of equipping laboratories according 
to a standard list should be discontinued. In its 
place there should be carefully prepared lists of 
equipment which would take into account the types 
of technician courses, the pattern of their organisa¬ 
tion viz. sandwich, part-time or full-time and the 
nature and kind of Vocational situations to be pro¬ 
vided in the different'laboratories. The autonomous 
polytechnics, which have been recommended, should 
take up this work on a high priority basis with such 
guidance and help as will be available from the 
State Council for Technical Awards, industry, pro¬ 
fessional bodies like the Indian Society for Techni¬ 
cal Education and the Institution of Engineers 
(India) and the Technical Teacher Trainning Insti¬ 
tutes. 

13.7. Teachnkal Teacher Training Institutes 

13.71. It is noted that these Institutes are present¬ 
ly in a process of establishment and that it would 
take some more years before they are in a position 
to provide their servicing facilities to all polytech¬ 
nics in the concerned regions. In devising their 
programme of work for the immediate future, these 
Institutes should attempt to coordinate their work to 
supplement the proposed activities of the autono¬ 
mous polytechnics so that the thrust for modernising 
polytechnic education is generated a wider front. 

13.72. One way of ensuring this would be for 
these Institutes to associate in their academic bodies 
the principals and senior members of the faculty of 
selected polytechnics. It is desirable that the prin¬ 
cipals of the Central Craft Teachers Training 
Institutes (CCTTI) should also be associated. The 
Technical Teacher Training Institutes should estab¬ 
lish a continuous and intimate dialogue with the 
polytechnics with regard to their programmes. It 
is understood that one Institute has already initiated 
an extension service to all the polytechnics located 
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in its region. This programme should be commend¬ 
ed to all the Institutes. The Committee also hopes 
that the polytechnics will use the facilities in these 
bstitutes for a variety of educational purposes and 
not merely to depute their faculty for conventional 
training courses. 

13.73. A su^estion has been made to the Com¬ 
mittee that admission to polytechnics should be based 
on aptitude tests. The Committee was also told that 
efforts are being made by the Pirectorate General 
of Employment and Training and the National 
Council of Educational Research and Training to 
evolve and validate trats which would be “culture- 
free” and suitable for students irrespective of their 
rural/urban background or socio-economic -status. 
The Committee recommends that the Technical 
Teacher lYaining Institutes should take up this work 
in collaboration with other concerned agencies and 
develop batteries of tests suited to the specific re¬ 
quirements of technician education and training. 

13.8. Tramiiig in Industry 

13.81. The proposals for inititting action for 
training in indusPy of faculty and of students have 
been made earlier. In order to facilitate quick 
progTMs in this direction, it is suggested that each 
esmbiishment in industry, commerce and public uti¬ 
lities should immediately set up a separate unit for 
developing liaison with polytechnics and help them 
formulate, implement, supervise and evaluate speci¬ 
fic training in Indus^. Their training officer will 
also associate himself with the design of the ipsti- 
tutional part of technician education. 

13.8Z Some of the other prc^osals of the Com¬ 
mittee in connection with augmenting training fad- 
Uties for students are: 

(i) Setting up of Producti<Mi-cam-Training 

centres at places where two or more poly¬ 
technics are situated in order to provide 
practical training to the students of other 
polytechnics in rural and non-industrial 
areas. 

(ii) Establishing closer links between polytech¬ 

nics and Industrial Training Tn stbnti^ 

(iii) Setting up Industrial Trmning Institutes in 

the proximity tof polytechnic^ in non-in¬ 
dustrial urban and rural areas. 

(iv) Setting up of Training and Placement de¬ 

partments in all polytechnics. 

13.9. LUmuy Services and TexffiookH 

13.91. In the reorganised set up of polytechnic 
education, the aim is to modernise the educational 
process dirough, among others, an increasing em¬ 
phasis on developing attitudes and motivations to 
learning. Consequently, the Committee attaches con- 
riderable importance to the provision of better library 
facilities and to an extensive system of self-study and 
home assi^unents. In order to implement this re¬ 
commendation, it is necessary to view) the role of 


library as an effective meomm of education arid td 
ensure sufficient support to the development of wdl- 
stocked, well staffed and attractive libraries in all 
polytechnics. 

13.92. An equally significant recommendation the 
Committee makes is about textbooks and course 
materials for technician education. It draws pointed 
attention to the present deficiencies in this regard, 
e,g, the non availability of suitable textbooks wMch 
are intelligible to the average students with the cur¬ 
rent socio-cultural background, adapted to local tech¬ 
nology and engineering practices and sold at a price 
the students can afford. It is also the Committee’s 
view that tnpre and more textbooks should be written 
by the teachers in the polytechnics themselves, using 
case materials and examples from the Indian, situa¬ 
tion. With the training of teachers in industiy, 
which is recommended as a pre requisite for ployte- 
chnic faculty, the teachers would be in a better posi¬ 
tion to prepne text-books suited to our polytechnic 
students, hi this connection, the Committee strongly 
jecommends that the Central Government riiould 
immediately formulate a scheme to give encourage¬ 
ment and incentives to practising teachera and pro¬ 
fessionals to write standard textbooks for technician 
courses and to print and publish them at reasonably 
low prices. 

13.93. The Committee hopes that the services of 
the Indian Society for Technical Education, the pro- 

? 3sed State Council of Technical Awards and the 
echnical Teacher Training Institutes will also be 
available for the programme of book production. 

13.10. A Blue-print of Action 

13.10.1. The report covers a wide range of sub¬ 
jects relating to ploytcchnic education and training in 
which industry, polytechmes and government arc 
partners. The success and effectiveness of its imple¬ 
mentation therefore depends on the simultaneity, 
timeliness and speed with which each of these agen¬ 
cies initiates action. 

13.10.2, What the Committee hopes for its quick 
action at the national level through the All India 
Council for Technical Education, in which all these 
agencies are represented. A blue print should be 
prepared early enough to facilitate careful considera¬ 
tion of the reforms proposed and to give concrete 
shape to tnem. Such a blue-print should spell out, 
^ong other things a time-schedule for implementa¬ 
tion of the specific recommendations, the financial 
costs involved, including a pattern of sharing such 
costs, organisational ne^s and a definition of autho¬ 
rity and responsibility among the concerned agencies. 

13.10.3. The Committee recommends that the 
Technical Division of the Ministry of Education and 
Youth Services shorfid be assigned this task and a 
•separate unit established to process the several re¬ 
forms proposed in this report. That unit should also 
B^e as the secretariat to the Committee on Techni¬ 
cian Education and Training which is recommended 
to be set up as a Committee of the AH India Council 
for Technical Education. 
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CHAPTER XIV 


Summary of Recommendations 

Chapter 11$ A Review of the Developmeot of Poly¬ 
technic Education 

1. Polytechnic education should be coordinated 
with the state of industrial and commercial develop¬ 
ment and the economic resources of the country as a 
whole. 

2. Over the next 10 years, higher priority in tech¬ 
nician education development should be accorded to 
the qu^tative improvement of courses and consoli¬ 
dation of existing institutions rather than to quanti¬ 
tative expansion. 

3. At least for the next five years, there would be 
no need to consider the establishment of new poly¬ 
technics. As for the intake capacity of existing ploy- 
technics, the position may be reviewed after three 
years and any changes necessary be made so as 
to meet the actual needs. 

4. Efforts should be made to prepare realistic 
estimates of the demand for technicians for the fifth 
and subsequent planSj region-wise and by specialities 
and types of technician functions in industry, com¬ 
merce, services and public utilities, so that appro¬ 
priate programmes of educational development could 
be formulated and irfctuded in the Fifth Five Year 
Plan. 

Chapter ID: Concept of Technician and His Educa¬ 
tion 

5. In Industrial organisations there it a broad 
spectrum of occupations lying between the craftsmen 
at the one end and the professional engmeer at the 
other. Within this spectrum there are wide differen¬ 
ces, both in specialities and degrees of expertise, 
which must be taken into account when planning 
educational and training programmes, but the whole 
band represents a separate and distinct group of 
people, who can be classified as technicians whatever 
their specific functions may be. Polytechnics, in 
association with industry and business, should have 
the responsibility of educating and training persons 
for technician functions. 

6. The purpose of polytechnic edcucation is to lay 
the foundation for the future t^ffmicians and for the 
persons who play a comparable role in business and 
commercial activities by way of a sond, broad-based 
theoretical knowledge of the chosen field that helps 
them to understand the basic principles underlying 
Aeir activities together with training in the actual 
practice thereof. 

7. Technician education should not lose sight of 
the human and social aspects of the work and life 
of technicians. The confidence and competence 
needed for self-employment should also be developed. 

8. Programmes of technician education and train¬ 
ing should be properly drawn up in an integrated 
mtnner with the cooperation of industry. 


Chapter V: Reorganisation of Polytechnic Edncatimt 

9. The major concern of polytechnics sbooid be 
to run regular diploma courses designed to meet the 
educational requirements of the technician positions 
near the professional level. At ^e same time, it 
should be the endeavour of polytechnics to ^tend 
their institutional facilities to cater to die needs of 
the other category of technician positions by orga¬ 
nising a variety of short-term and/or part-time 
courses for techmeians and craftsmen in service. 

10. Apart from thesq courses, polytechnics 
should organise special refresher and training courses 
as well as advanced diploma courses for technicians 
already employed. 

11. Certain selected polytechnicians should be 
authorised to offer part-time degree courses. 

12. Part-time diploma courses should be started 
at the initiative and with the cooperation of industry 
in selected subject fields so as to benefit a large 
number of skill^ persons, working in the local 
industrial and business firms. 

13. Within the board framework of certain general 
guidelines as r^ards the standards, objectives and 
scope of technician courses, there should be a great 
deal of flexibUty in course plannning to permit local 
variations in their structure, contents and organi¬ 
sation. 

14. Where two or more polytechnics are situated 
in a centre, coordination should be brought about in 
order that they may avoid duplicating their efforts 
in the kinds of courses they offer. 

15. Technician courses should aim to prepare the 
student for entrance into a technician function and 
at the same time facilitate mobility and future occu¬ 
pational advancement 

16. At present, narrow specialization should not 
be the aim of technician courses at the first diploma 
level. The courses should be designed to be broad- 
based with provision for diversification. 

17. Diversified courses should be started in those 
institutions where the need for such course is fully 
established and may be introduced, in the initid 
stages, by means of elective subjects within the 
broad-based diploma courses. 

18. In order to correlate the polytechnic educa¬ 
tional programmes with the diverse needs of techni¬ 
cians from time to time, well-organised units should 
be set up in the departments in charge of technical 
education at the Centre and in the States for the 
estimation of future technidan needs, speciality-wise 
on the basis of analysis of occupations. 

19. A technician who emerges from a diploma 
course should be in a position to tackle most jobs 
that he may be confronted udth. Hence there is 
need for planning education and training program¬ 
mes on the basis, of analysis of occupations by func¬ 
tions. However, the education should look beyond 
the boundaries' of siteh occupatkm-analysis because, 
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in developing countries like India, the technician 
may have to deal with activities related to, but not 
necessarily part of his basic functions. 

20. Sandwich courses should be started only after 
specific study in depth about the adequacy of the 
industrial cooperation available at any proposed lo¬ 
cation. They should be so organised that the in¬ 
dustrial training is effectively superv&ed, coordinat¬ 
ed and evaluated by the j^lytecbnics and the in¬ 
dustry. 

21. Educational programmes in engineering fields 
should be given a design and production orientation 
appropriate to the level of technician functions. 

22. Polytechnics should also offer courses in fields 
such as commerce business administration etc. which 
are closely related to industrial activities. 


go successfully a preparatory technical course of 
one year in the polytechnics. 

2$. The. curriculum of technician courses should 
be based on a clear definition of the objectives 
of each course—both the specific objectives of tech¬ 
nician specialities and the general objectives of tech¬ 
nician education. 

29. The curriculum should be flexible enough to 
permit addition or deletion of subjects and altera¬ 
tion in their levels depending upon the pre-entry pre¬ 
paration, the varying needs of industry and the di¬ 
rection of technological changes. 

30. The syllabi of polytechnic courses should be 
regularly reviewed and revised to meet the chang¬ 
ing requirements. 


23. A variety of courses suitable to the tempera¬ 
ment and special aptitudes of girls should be orga¬ 
nised in Girls Polytechnics. In particular, diploma 
courses in Home Science and Home Economics op¬ 
tions should be introduced in all Girls’ Polytechnics. 


31. Syllabi sbqtdd not merely specify the topics 
but should indicate the depth of their treatment. 

32. Whenever changes are to be effected in the 
curriculum it is desirable to take into account the 
views and suggestions of students. 


24. In respect of polytechnics situated in non4n- 
dustrial areas, a careful study may be made of the 
types of courses requirecTfor diose regions and in the 
light of such study suitable courses may be organis¬ 
ed. However these insfifiitions may concentrate on 
offering generalisd courses. Effons should be made 
to set up Industrial Training Institutes in their vic¬ 
inity to stimulate their growth. 

25. Polytechnics in rural areas may offer courses 
in agricultural engineering and courses applicable to 
agro-industries. In such areas, the possibliiity of 
setting up Industrial Training Institutes in the pro¬ 
ximity of the polytechnics may be considered with a 
view to augmenting the training facilities for students. 


33. Curricula should be designed to enable a 
study in depth of the subjects of specialisation and 
a broad coverage of other related subjects. 

34. The study of basic sciences should be properly 
oriented to suit' the heeds of each course and should 
not only enable the student to understand and 
learn the technical subjects that follow but also lay 
the foundation for future adaptability and further 
studies. They should be taught as subjects inter¬ 
woven into the other subjects. 

35. The study of English language should be em¬ 
phasized and developed as a tool of effective com¬ 
munication for technical purposes. 


26. The duration of polytechnic couirBesi should 
be determined with reference to the nature and re¬ 
quirements of each course. The following normal 
durations are recommended; 

i Full-time institutiontl coumes at first diploma 
level: 3 years. 

ii. Full-time Sandwich courses at first diploma 

level: 3 1/2 years. 

iii. Part-time evening courses at first diploma 

level: not exceeding 4 years (Actual du¬ 
ration should be governed by the subject 
unit requirements) 

iv. Advanced diploma courses: one year. 

v. Short term and special courses: Duration 

should depend on the subject matter re¬ 
quirements of the comrse. 

27. The minimum academic qualification for ad¬ 
mission to a course at the first diploma level should 
be a pass in the Pre-University course or IBgher Sec¬ 
ondary course or its equivalent. Students who have 
passed only the SSLC or matriculation sWiild under¬ 


36. As and where relevant to the needs of techni¬ 
cian courses, study, in appropriate depth, of topics 
from industrial Organisation, Human' Relations, 
Factory laws and Labour Laws, Materials Manage¬ 
ment, Industrial Hygiene, Industrial Safety and Con¬ 
cepts of Systems Engineering should be included. 

37. Polytechnic education should develop in the 
students practical skills and the attitude to under¬ 
stand appreciate and apply concepts to practical 
situations through carefully planned laboratory work, 
workshop practice and project work. 

38. Practical work must form a substantial 

of technician courses, particularly of the full-til^ 
regular courses. It should reflect similar work in 
industry, commerce or other field as closely as pos¬ 
sible, within the limitations of institutional facilities. 

39. Project work requiring design and/or fabri¬ 
cation should find an important place in the final 
year of the diploma programmes and in die advanced 
diploma courses. Project work must be based on 
real problems involving industrial/commercial prac¬ 
tice and procedures. 
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40. Through co-curricular and extra curricidar 
activities and seminars and project work, polytech¬ 
nics should endeavour to develop in their students 
the confidence and competence needed for self-emp¬ 
loyment. . 

41. The main criteria in planning laboratory work 
and practical/field work should be (i) to further a 
clear understanding of the scientific principles tau- 
^t, (2) to foster innovation and original thinking, 
(3) to help develop the ability in the crtative use of 
knowledge and critical appraisal of test results,. (4) 
to develop an appreciation of, and a facility in, the 
use of the experimental and approach to problem 
solving and (5) to encourage the fabrication and 
assembly of simple types of instruments and scientific 
apparatus and set-ups. 

42. The main objective of workshop practice 
should be to give the basic training so as to lay the 
foundation, for later shopfloor expeiience. Work¬ 
shop practice should aim at helping students to 
understand, apply and use the basic principles, skills, 
tools and processes. 

43. The equipping of laboratories and workshops 
should be governed by a careful consideration of 
the needs of the courses, the teaching, approach of 
the polytechnics and the availability of equiprnents 
in collaborating industry and the Industrial Training 
Institutes situated in the neighbourhood. 

44. The present practice of ri^dly following “Sta¬ 
ndard’’ liS'S of eouipment should be discontinued 
although they could serve as guides of minimum re¬ 
quirements. Each polytechnic should determine the 
requirements of labOTatory and workshop equipment, 
having regard to the nature of the courses offered 
from time to time. 

45. Provision should be made for appointing 
competent laboratory technicians in each laboratory 
for the proper maintenance and upkeep of labora¬ 
tories and equipment. 

46. The faculty of polytechnics should be encour¬ 
aged to develop and fabricate items of laboratory 
equipment needed for the courses. Deserving pro¬ 
posals in this regard should receive financial sup 
port. 

47. Technical Teacher Training Institutes should 
collect details of equipment devised anJ fabricated 
by polytechnics and circulate the details to all poly¬ 
technics in the country. 

48. tn addition to the regular teaching methods, 
the more modern and effective methods uicluding the 
tutorial method, the problem-solving method, the 
orojeet-method and seminar method should be used 
in polytechnics. 

49. Wherever possible, lectures should be supple¬ 
mented by audio-visual aids such as slides, film-strips, 
blow-ups, charts, films, class room demonstration 
models and instruction sheets. 


50. A concentrated effort is required to develop 
teaching aids. Polytechnics should be provided with 
audio-visual equipment such as over-head projectors, 
film and slide projectors, epidioscopes etc. 

51. Technical Teacher Training Institutes should 
develop and produce preto-types of all kinds of 
teaching aids. They should also keep in touch with 
polytechnics, other institutions and finns engaged in 
the development and production of teaching aids 
and disseminate information about them to ;'Tl poly¬ 
technics in the country. 

52. Case-studi« of actual industrial and field prob¬ 
lems should be collected by teacbefs for use in the 
class-room. The Technical Teacher Trainiog institu¬ 
te sshould compile these problems and bring out case¬ 
books and catalogues of case-studies. These should 
be made available to all polytechnics. 

53. Incentive® should be provided to teachers and 
experienced persons in industry to write textbooks, and 
other supplementary course materials suitable for the 
different courses and pniblish them at reasonably low 
prices, 

54. Textbooks in use should be scrutinised from 
time to time and brought uptodate. 

55. The use of the library by teachers and students 
for reference, information and self-development must 
be encouraged and fostered. The teaching should be 
so organised as to require and encourage a great deal 
of self-study and use of library facilities by the stu¬ 
dents. 

56. All polytechnics should have well-stockd, well- 
staffed and attractivb libraries, with reading room faci¬ 
lities for at least 10 per cent of the student body. Ne¬ 
cessary provision should be made for creating and 
maintaining adequate library facilities and services and 
for the periodic addition of books and journals, 

57. The library should be in the charge of a wdi- 
qualified, competent and well-paid librarian with ade¬ 
quate staff to assist him. The librarian should be 
given a grade at least equal to that of a Iwturer and 
granted the status of the Head of Department. 

58. Separate text-book libraries should be set up in 
the polytechnics and, if possible, in the Halls of Resi¬ 
dence, for the benefit of students. 

59. For the proper development and growth of tech¬ 
nician education and its improvement in quality, auto¬ 
nomy for polytechnics is essential, polytechnics should 
have complete freedom to experiment with much- 
needed reforms, restructure their courses establish co¬ 
operative relationships with industry in their re.gion in 
training and employing technicians, develop the new 
curricula suited for such courses, evolve their owi: 
methodology for education and training and assess and 
evaluate their students. 
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60. A be ginning must be made by selecting at least 
one, but not more than two, polytechnics in each 
State and Union Territory for the immediate grant of 
autonomy. These polytechnics must be selected on 
the basis of the sustained excellence of their stand¬ 
ards, facilities, faculty and performance. Based on 
the expeirencc gained with the working of the autono¬ 
mous polytechnics initially selected, other polytechnics 
must be given such freedom as and when they are 
ripe enough to take up such responsibilities. For this 
purpose the polytechnics must be assisted to attain the 
required standards and levels, through a phas^ prog¬ 
ramme of development over the next 10 years. 

61. In addition to academic freedom, the autono¬ 
mous polytechnics must be provided with necess.'iiy 
administrative authority and financial resources. 

62. To plan and implemnt the development prog¬ 
rammes on the ri^t lines, each autonomous polytech¬ 
nic should have a Governing Council and an Acade¬ 
mic Board. 

63. Hie Governing Council of an autonomous poly¬ 
technic will be responsible to guide and control the 
planning, development and administration of the poly¬ 
technic an4 should consist of teachers’ representatives 
of the State Council of Technical Awards (recom¬ 
mended later) the State Board of Technical Educa¬ 
tion, the All India Council for Technical Education 
and the State and Central Governments. The prin¬ 
cipal of the polytechnic should be the member-secre¬ 
tary of the Council. 

64. The Academic Board of an autonomous poly¬ 
technic will deal with such matters as assessment and 
evaluation course development, relations with in¬ 
dustry, research, and other academic matters. The 
proposals of the Academic Board should be placed 
before the Governing Council for ratification. The 
Academic Board should consist of representatives of 
the faculty, experts from industry and eminent edu¬ 
cationists in the fields of technical and secondary edu¬ 
cation. TTie principal of the polytechnic should be 
the chairman of the Board. 

65. A State Council of Technical Awards (SCTA) 
should be set up in each State as an independent ‘and 
autonomous organisation to coordinate and safeguard 
the necessary standards with respect to technician edu¬ 
cation and to award diplomas. 

66. In respect of the autonomous polytechnics, 
the SCTA should set and assess standards not by fram¬ 
ing and imposing courses and curricula and conduct¬ 
ing examinations but inspecting and approving the 
institutions, scrutinizing and approving new courses 
and curricula, and schemes of assessment and evalua¬ 
tion, framed by the polytechnics themselves. 

67. The SCTA will lay down the standards by way 
of faculties and faculty and the general guidelines 
and requirements for courses. 

68. In respect of the non-autonomous polytechnics, 
the SCTA sbowld help them to fraotc ^nd improve 


their courses and curricula conduct the external exami¬ 
nations and suggest the methods of internal assess¬ 
ment. 

69. The SCTA should assist the non-autonomous 
polytechnics to devlop the standards of facilities, per¬ 
formance and expertise needed to gain autonomy. 

70. The State Government should determine the 
manner and method of setting up the SCTA and specif 
its relationship to the State Board of Technical Edu¬ 
cation. The SCTA should consist of representa¬ 
tives of industry, trade and commerce, technical ex¬ 
perts from government departments, representatives of 
the professional bodies, progressive educationists, poly¬ 
technic and college teachers and princpals etc. 

Chapter VI: Facul^ 

71. The normal pattern of teaching staff cate^ries 
in a polytechnic should be as follows: 

Professor of Head of the Department; 

Assistant Professor; and 

Lecturer/Associate Lecturer. 

'The ratio between senior position and junior posi¬ 
tions i.e. Professors/Assistant Professors and Lectu¬ 
rers/Associate Lecturers should be of the order of 1:2. 

72. The teacher-students ratio should be not lew 
than 1 : 10. In counting this ratio only teaching 
posts of Associate Lecturers and above should be 
taken into account. 

73. For every diversified course in an institution, at 
least one professor assisted by an assistant professor 
or lecturer should be provided, supplemented by part- 
time lecturers from industry. 

74. Principals and Heads of Departments of poly- 
echnics should be provided with suitable administra¬ 
tive staff. Provision should be made for clerical and 
laboratory assistance to teachers. 

75. The designations and scales of pay of teadi- 
ing posts in polytechnics should be the same as in en¬ 
gineering colleges. 

76. The minimum qualification for the post of 
Associate Lecturer should be a degree in engineering 
or technology with at least two years of industrial ex¬ 
perience. However, a diploma holder with not less 
than 5 years of industrial experince may be considered 
subject to his suitability to teaching and improvement 
of his academic background. 

77. The minimum qualification for posts of lecturers 
and above should be a degree in engineering or tech¬ 
nology, or AMIE with at least 3 years of industrial 
experience or a TTTI diploma with five years of in- 
qiistrial exeperience, 
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78. For teachers of other professional courses like 
commerce and business, the minimum qualification 
should be a de^ee in the appropriate field with 2 
years of professional experience in the relevant field. 

79. For teachers in science, humanities and arts, a 
post-graduate degree is essential, preference being 
given to persons with industrial exeprience. 

80. Training of at least one year in the art and 
techniques of teaching is desirable for all polytech¬ 
nic teachers. 

81. All teachers of samilar categories whether in 
engineering, business and commerce, or humanities, 
arts and science should be allowed the same scales 
of pay and ben^ts. 

82. For all teachers from the Associate Lecturer to 
the Assistant Professor, there should be a composite 
scale of pay with suitable starting stage for each cate¬ 
gory. 

83. la view of the industry/application orientation 
of teaching in pcfiyt^hhics the practice ot transfer 
ring teachers between polytechnics and arts and 
science colleges, wherever it exists, should be dis¬ 
continued. 

84. Suitable incentives should be provided' for teach¬ 
ers to improve their academic qualifications and gain 
experience. 

85. Teachers deputed for training etc. should be 
paid their full salary in addition to travelling and 
other allowances and stipends. 

86. Subject to certain conditions, polytechnic teach¬ 
ers should be given the freedom to take up consultancy 
work. 

87. Polytechnic teachers may be allowed to take 
sabbatical leave to pursue research or undertake writ¬ 
ing of books or to work in .other institutions or in¬ 
dustry. 

88. Industry must be willing to accept, encourage 
and assist the transfer of experienced staff to part-time 
and full-time teaching work. There must be a m.qch 
greater interchange of staff between industry and 
polytechnics. 

89. Opportumlies should be made available to 
teachers for acquiring the needed industrial experience, 
training in the art and techniques of technical teaching 
and higher academic qualifications through seminars, 
short term courses of various kinds,, summer institutes, 
In-service training programmes, deputation to Teach¬ 
ers Training Institutes during vacation or during the 
academic year and secondment to industries. Teach¬ 
ers must ^ required to attend such courses and ac¬ 
quire such training several times during their career 
to facilitate continuous development and to, remain up- 
todate in their field of knowledge. 


90. Specially designed short-term courses should be 
organised for providing industrial training to workshop 
instructions. The cooperation of the Central Train¬ 
ing Institute^ shouM be secured for providing training 
to workshop'iJJStructions of polytechnics in respect 
of skill appreciation. 

91. A crash programme should be implemented for 
retraining at least 25 percent of the existing polytech¬ 
nic teachers within a priod of two years. The prog¬ 
ramme should consist of several courses of short dura- 
tiqn on such subjects a& assessment and evaluation 
technique, curriculum development, laboratory work 
and industrial orientation in teaching. 

92. This crash programme should be followed by a 
second stage of comprehensive industria:! training es¬ 
pecially for teachers in certain subjects which are 
highly practice-oriented or industry-oriented. 

93. A third stage rff training of longer duration 
should cover training in communication skills. 

94. A crash programme should be organised at 
selected centres in India for Principals erf polytechnics 
to familiarize them with the different aspects of poly¬ 
technic education and management and its reorganisa¬ 
tion as recommended ia this Report. 

95. Teachers of languages, mathematics and the 
physical sciences should be given special maintation 
courses in the application-based teaching of these 
subjects. 

96. Each State should (a) assess the total number of 
teachers to be trained annually in the first ten years, 

(b) indicate the type of training programme relevant 
to Instructors, Associate Lecturers, Lecturers and 
Heads of Departments to be planned for, (c) work 
out financial estimates and (d) implement phased pro¬ 
grammes of training. 

97. The main functions of the Tchnical Teacher 
Training Institutes should be: 

(a) Organising courses on the art and techniques 

of teaching and special subject-teaching 
course?. 

(b) Research and training on the methods of 

assessment, evaluation and grading. 

(c) Research and training in teaching methods 

and development and production of teaching 
aids, charts and publications. 

(d) Collecting and diseemlnating to all poly¬ 

technics in the country, information on 
curricula, examination systems, equipments, 
teaching aids, technical literature, teaching 
methods etc. 

98. Close liasion should be established and main¬ 
tained between the Technical Teacher Training Insti¬ 
tutes on the one hand and the principals apd senior 
faculty members of polytechnics on the other. 
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99. In order that the Technical Teacher Tr aining 
Institutes could be successul and effective in their func¬ 
tion of training polytechnic teachers, the TTTI’s should 
ma intain close relations with industry. The faculty 
of TTri’s should be encouraged to return periodically 
to polytechnic teaching and industry. 

100. Till’s should organise short-term courses 
for lecturers and instructors on the fabrication and 
use of teaching aids. 

101. The Technical Teacher Training Institutes 
should concentrate their energy on the several aspects 
of teacher training rather than on organising postgra¬ 
duate courses in subject specialisations. 

Chapter YU: Students 

102. Information about technician courses and 
careers should be collected by the Directorates or 
Departments in charge of Technical Education and 
transmitted to the educational authorities concenied 
with institutions conducting pre-university or Higher 
Secondary courses for due circulation and publicity. 

103. While the performance in an altitude test 
should be one of the criteria for admission to poly¬ 
technics, its wholesale adoption at the present stage is 
not favoured. However, a beginning should be made 
to develop some standard aptitude tests for admission 
to polytechnics. 

104. Admission should be made by polytechnics 
on the basis of merit. Some wei^tage may be given 
for participation in extra-curricular activities. 

105. Guidance and Counselling Services are essen¬ 
tial in Polytechnics to give direction and purpose to 
the aspirations and activities of students and to assist 
them to make decisions and adjustments from time to 
time in respect of their academic, family, social and 
vocational-educational problems. To begin with. 
Guidance and Counselling Centres should be set up 
on an experimental basis, in the autonomous polytech¬ 
nics. Depending on the experience, the scheme should 
be extended to cover all the other polytechnics in the 
course of the next 10 years. 

106. Each Guidance and Counselling Centre should 
have a Guidance and Counselling officer of the rank 
of a professor, assisted by suitable staff. The officer 
should be professionally qualified with adequate train¬ 
ing in educational psychology and vocational guidance. 
'Die Centre will need to have library facilities and test¬ 
ing laboratory for assessment and diagnosis of stu¬ 
dents’ abilities and disabilities. 

107. Arrangements should be made in all polytech¬ 
nics to provide hostel facilities for at least 50 per cent 
of the students. 

108. Polytechnics should take interest not only in 
the time students spend in the campus but also in the 
time they spend outside the campus. Interest to do 
indpendent work and study, and in hobbies outside 
formal study houi^, should be cultivated in the stu¬ 


dents. The rquifed facilities for extra curricdlar acti¬ 
vities such as sports, music, arts, histrionics etc. 
should be provided to devdop and foster healthy com¬ 
munity life. Student organisations and activities 
should be encouraged to enrich campus life. 

CItapter VIII: Assewmieitt and Evaluation 
nations) 

109. The assessment of a student should be conti¬ 
nuous and should ultimately be the respcmsibility of 
the teachers themselves. 

110. The overall iutmnal assessment of a student’s 
performance and progress should take into account his 
achievements in assignments, periodical tests etc. 

111. An Immediate and complete changeover to 
purely internal assessment, even though desirable, may 
not be feasible in all jplytecbnics in our prt^eut set 
up. Therefore, to be^ with, in respect of the uon- 
autonomous polytechnics, continuous internal assess¬ 
ment should be given equal weightage with the final 
external examination. Complete switchover to conti¬ 
nuous internal assessment should be effeted within a 
period of 10 yars. 

112. The State Council of Technical Awards should 
continuously review the method <ff assessment and 
evaluation in each polytechnic and suggest necessary 
improvements. 

113. Trainmg courses in the methods of assessment, 
evaluation and grading should be arranged for teach¬ 
ers in the form of short training programmes, summer 
courses etc. 

Chapter IX: Trainiiig and Employment 

114. Basic trainmg covering the basic skills should 
normally be provided by the polytechnics themselves. 
For this purpose, the workshop facilities in polytech¬ 
nics shonld be . strengthened. Wherever possible, do- 
ser links should be established between polytechnics 
and Industrial Training Institutes. 

115. Secondary training should be organised as 
practical training in industry and should have as ite 
objective a broadening of technical knowledge and 
gaining of insight into some of the workings and prob¬ 
lems of industry in-general. In its later stages, the 
training should be more specifically related to the actual 
work on which the technician student will be engaged 
when he has completed his training. 

116. The training programme should introduce tht 
potential technician to a variety of operational prob¬ 
lems obtaining in the practice of his occuiiation, whe¬ 
ther these relate to tiie selection of operational proce¬ 
dures, manufacturing processes, machines, materials 
and methods, or to the ensuring of control of produc¬ 
tion sequences, quality and cost. It should eJso ex¬ 
pose him to cemditions of work involving, among other 
things, organisational procedure, group actmties 
human relations and production economics. 





117. The prc^ramme of practical training should 
be carefully drawn up by individual polytechnics in 
cooperation with the collaborating industrial units to 
suit the needs of each course and should be properly 
and jointly supervised by the institution and industry. 

118. Training must be properly assessed and eva¬ 
luated. It should preferably have adequate weight- 
age in the total evaluation. There is a need to devise 
adequate scientific methods to assess the results of 
training and evaluate the degree to which the objecti¬ 
ves of training have been realized. • 

119. It should be the endeavour of all concerned to 
make arrangements to provide well-organised and 
supervised practical training in industry for all stu¬ 
dents of diploma courses during vacations and/or 
after the completion of the courses. 

120. Production-cum-training centres may be set 
up at places wherever two or more polytechnics are 
situated. The facilities available at these centres 
should also be used for providing training during vaca¬ 
tions or after the diploma courses. The centres could 
also provide practical training to students of polytech¬ 
nics in rural areas where industries do not exist. 

121. Since several government departments, 
such as industries labour technical education, are ad¬ 
ministering several kinds of training programmes, an 
effective coordination of thdr efforts should be 
brought about. 

122. A separate training and placement depart¬ 
ment should be set up in each polytechnic manned by 
an experienced training and placement officer of the 
rank of a professor with suitable assistance. 

123. Training departments must be set up in all 
organisations offering training facilities maimed by 
capable executives who could work in close collabo¬ 
ration with the prinoipals/heads of departments and 
training officers of the polytechnics. 

Chapter X: Partnership wifii Industry and Commerce 

124. Industries should be fully involved in the 
planning and development of polytechnic education 
and in the training of diploma students at every stage. 

125. At the national, regional and State levels, 
partnership must be strengthened. Industry must be 
adequately represented in the policy-making and co¬ 
ordinating boffies at these levels and must be closely 
associated with the proposed State Councils of Tech¬ 
nical Awards and the autonomous polytechnics. At 
the unit level, conditions must be created which 
favour the close collaboration of industry in the Imp¬ 
lementation of the programmes of education and train¬ 
ing. 

126. Industries should be requested to extend their 
fullest cooperation in providing the much-needed in¬ 
dustrial experience to polytechnic teachers either by 
short-term or long-term training or through other ar¬ 
rangements. 


127. Industries in the neighbourhood of polytech¬ 
nics must be encouraged to refer their search, deve¬ 
lopment and production problems to the polytechnics. 
Industries may also support other research or deve¬ 
lopment projects undertaken by polytechnics. 

128. Experts from industry should be invited to 
discuss some typical problems of the shop-floor and 
explain through special lectures and seminars bow 
they are solved. They may also provide the polytech¬ 
nics with technical information and detdls of their 
design, development and production activities. 

Chapter XI: Status and Professional Develc^meot 
of Technidans 

129. There should be a rationalization of the man¬ 
power structure and a clear identification of techni¬ 
cian functions in industry and commerce. Techni¬ 
cians must be accorded a recognisable career structure 
adequately reflecting the importance of their positiem. 
Formal technician qualifications should be insisted 
upon for recruitment. 

130. Polytechnics should organise a variety of up¬ 
dating, re&esher and extension courses including 
short-term and advanced-diploma courses and part- 
time degree courses for technicians in service. 
Through these courses, technicians should be enabled 
to qualify for higher positions and promotions. 

131. The image of polytechnics as centres of career 
education should be developed. For this purpose, 
polytechnics should have the flexibility and trecdom to 
develop in new directions and explore new horizons. 

132. Technicians should have an organised forum 
for discussing common problems and articulating 
their needs and aspirations. 

133. The Government should take the initiative in 
persuading the professional bodies and other orgam- 
sations and associations concerned with technical 
education, training, industrial and commercial inte¬ 
rests etc. to set up technician sections/tcchnician edu¬ 
cation and training sub-committees etc. The teach¬ 
ers of polytechnics should also be involved in these 
sections and sub-committees. 

Chapter XII; Administration. Finance, Control and 
Inspection 

134. While a strong national policy on technician 
education and training is necessary, such a policy 
should be flexible enou^ to permit modification ac¬ 
cording to the peculiar regional or local needs with 
reference to the type and level of technicians. 

135. The responsibility for the administration and 
control of technician education should be shared ap¬ 
propriately by bodies at the Central, Regional, State 
and Unit levels. The responsibilities at each admi¬ 
nistrative level should be properly defined. 
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136. A separate Committee on Technician Educa¬ 
tion and Training should be constituted under the 
auspicious of the All India Council for Technical 
Education to deal with all aspects of technician edu¬ 
cation and training at the national level. 

137. In order to give efficient secretariat help to 
the proposed Committee on Technician Education 
and Training, a separate unit may be created in the 
Ministry of Education. 

138. The regional committees of the AICTE and 
the regional organisations of the Central Govern¬ 
ment may have to be reorganised. 

139. Detailed studies of manpower demands in 
the State, training in industry, programmes of deve¬ 
lopment, teacher development and administration of 
polytechnics with respect to financial control and 
coordination at State level, should be the direct res¬ 
ponsibility of the State Government so that program¬ 
mes and schemes may be effectively implemented. 

140. A State Council of Technical Awards (SCTA) 
should be set up in each State. 

141. There should be adequate delegation of ad¬ 
ministrative authority and financial power to the 
Heads of Polytechnics to function efficiently. 

142. As regards the financing of polytechnic edu¬ 
cation, the Government has to take the major res¬ 
ponsibility both at the Central and State levels but 
industry should also be a party to the financing as it 
directly benefits from it. 


143. So far as new experiments and innovations 
in technician education are concerned, the Govern¬ 
ment should take the entire financial responsibility by 
sponsoring pilot projects and other programmes. 

144. At the National level, adequate provision 
should be made for the evaluation of the entire system 
to ensure that the money spent is effectively and pro¬ 
perly utilised and that proper standards are main¬ 
tained with regard to the overall national needs, 


14S. The annual provision under contingencies, 
materials etc. should be msed to a minimum of 
Rs- 300/- per student against the present provision of 
Rs. 120/- to Rs. 150/-. The annual per capita re¬ 
curring expenditure should be revised to a figure of 
Rs. 1700/ to Rs. 1800/-. 
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Speech of Prof. V.K.R. V. RAO* Minister for 
Education and Youth Services, at first meeting 
OF THE Committee. 

On behalf of the All .India Council for Technical 
Education and on my own behalf, I have great plea¬ 
sure in welcoming you to this the first meeting of 
the Special Committee for Polytechnic Education. 1 
am thankful to you all for agreeing to serve on the 
Committee. You are representative of all. the inte¬ 
rests concerned with polytechnic education-institutions 
which produce diploma-holders, academic experts 
who are responsible for the standard and content of 
the diploma courses and for teaching and also indus¬ 
try which is the main user of tedi^cians. 

In particular, 1 am grateful to Professor Damoda- 
xan for agreeing to head the Ctommittee. He is a 
pioneer in the field of technical education, and has 
worked throughout his professional life to bring 
technical education ,into intimaite relationship with 
industry. His own institution at Coimbatore, as 
you all know, is a fine example of dose cooperation 
and coordination between technical education and 
industry. I have ho doubt that, under his able 
advice and guidance, the Committee will produce a 
valuable report I am also thankful to Dr. Pran 
Lai Patel and Shri G. S. Somani who represent the 
All India Manufacturers’ Organisation for agreeing 
to serve on the Committee. The All India Manu¬ 
facturers’ Organisation has taken keen interest in the 
development of technical education, particularly at 
the technician level, and organised a first-rate seminar 
in Poona, a couple of months back to bring to bear 
upon the problems of technical education the ex¬ 
perience and the viewpoints of industry. 

There has been a lot of criticism about our Poly- ., 
technics as not being suffidently practical in their 
trainiiig programmes, and we have discussed Ais 
subject on earlier occasions. When I was in the 
P lanni ng Commission some years back, I made a 
strong plea for a thorou^ 'examination of our poly¬ 
technic system and to bring it into a purposeful rela¬ 
tionship with industry for training the correct type 
of technicians. Later, at the last meeting of the All 
India Council for Technical Education in September, 
1969, I spoke at great length on rids subject and 
suggested that the present stage of comolidating tech¬ 
nical education was opportune f(» reorganising our 
polytechnic courses. The All India Council wel¬ 
comed the suggestion enthusiastically and authorised 
me to constitute an expert committee immediately. 

Importance of Technicians 

We all know how important the middle-level 
manpowei is for the wide range of professional duties 
that it is called upon to perform. The technician is 


concerned with the application of known knowledge 
(u field operations in production and construction, 
testing and development; installing and running engi¬ 
neering plant; drafting and designing products; esti¬ 
mating cost; selling and advising customers on the 
use of engineering equipment. The technician also 
acts as a liaison between the engineers and skilled 
craftsman to interpret the engineer’s plans and de¬ 
signs, to determine the type of production and cons¬ 
truction tedmiques to adopted, and to choose 
the tools and machines best suited to specific jobs. 
We must, therefore, evolve a coherent system of 
technical education designed to train technicians. and 
other types of middle level personnel needed by our 
industry. In planning for this, however, we must 
remember that the training of a technician is a long 
process that takes place partly in a technical institute 
and partly in industry. 


Purpose of Curriculum 

The purpose of the technical institute curriculum is 
not only to impart a sound broad-ibased theoretical 
knowledge of a chosen engineering field but also to 
mould and develop the attitudes and aptitudes of the 
student towards optimum proficiency and productive 
capacity for immediate employment. The education 
:^ven in a polytechnic, therefore,’ must be cross-ferti¬ 
lised with practical training experience in industry so 
as to expose the technician trainee to actual working 
conditions and methods, techniques and skills relevant 
to his field of speci^ty in drafting, design and 
development of products and engineering plants, in 
installing and operating equipment, in construction, 
in estimating cost, and so on. 

In addition, the trainee must be made to observe 
and understand how the engineering principles and 
their applications are translated into practical opera¬ 
tions and processes in the desi^ office, on the shop 
fioor and in the fieti^ In this process, he should 
acquire sufficient occupational competence to be able 
to perform the same professional functions indepen¬ 
dently when employed on the job. To coordMate 
theory with practice, to relate teaching to industrial 
work and to elaborate the complementary functions 
of technical institutes and industry-all this is the heart 
of the technician training. 

Our concern should be to develop a system of 
polytechnic education that articulates the joint and 
cooperative effort of technical institutes and industry. 
A purposeful system of industrial apprenticeship that 
industry, on the one hand, accepts as its primary 
responsibility and that technical institutes, on the 
other, regard as an integral part of the total process 
of education, is our primary need today. 
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Need for Training 

The importance of technicians particularly in a 
developing country like ours cannot be over-empha¬ 
sised, In the short run, critical shortages in respect 
of engineers and scientists'can be met by adopting 
or adapting technological know-how from developed 
countries and importing capital equipment needed by 
industry. A. shortage of technicians, however, can¬ 
not be made good by these methods because the 
imported technology and capital equipment can be 
usM by die people of the developing countries only 
wh^ they are adequately trained for the purpose. It 
is, therefore, imperative for us to train and develop 
our indigenous personnel as competent technicians. 
^ the last analysis, die pace and directions of the 
economic progress our country will largely depend 
upon how far we are able to solve our technician 
problem. 

Each country has evolved its own technician 
courses according to the needs of its industry and 
according to the stage of technological development 
There is, therefore, an almost bewildering variety of 
technician courses in the WOTld that is cmly paralleled 
by the wide range of job operations that technicians 
are called upon to perform. The structure of the 
courses, their contents and standard and the organi¬ 
sational arrangement for conductlSg the courses differ 
widely from one country to another. For instance, 
there are near-professional courses for those techni¬ 
cians whose work demands a sound theoretical 
knowledge of engineering. At the other end of the 
spectrum, there are near-craft courses, for those 
technicians who need to have mastery of practical 
skills. In between there are courses that have vary¬ 
ing proportion of theory and craft content. 

Systems o( Training 

A variety of organisational arrangements characte¬ 
rises the complexity of technician courses. These 
consist of full-time integrated courses that are two 
or three years’ long; sandwich courses in which a 
student spends stated periods in industry and in a 
technical institution in alternate layers; block release 
courses, day release courses, evening courses and also 
correspondence courses. Each type of courses con¬ 
ducted in a particular country represents the historical 
development of technical education in response to 
industrial needs. 

For instance, in the United States, the wide-spread 
Technical Institutes courses grew out of the impact 
of rapid changes of technological, economic and 
social development in the beginnin,g of World War 
II in 1939. As the frontiers of engineering know¬ 
ledge expanded, die heed was felt for more and more 
people who understood how to work in the electrical, 
aeronautical, mechanical and chemical industries. To 
meet the demand^ two-year full-time courses were 
organised, extensively for training engineering tech¬ 
nicians. Today, diese cowses have i^ad so widely 
that at least one in 30 employed in industry in the 
United States, is a Technical Institute graduate. 


In Britain, the interest of industry in the training 
of technicians is refiected in a well-organised, system 
of sandwich courses that represent the joint responsi¬ 
bility of industry ami technical institutions. Similar¬ 
ly, part-time courses of various types that are offered 
by a large network of Institutions are typical of the 
British scene which relies heavily on industry for the 
training of craftsmen and technicians. Industy pro¬ 
vides practical training for four days a week and 
technical institutions provide the educational ctmtent 
during one day a week. The system works admirably 
in hi^y industrialised and highly populated countries 
where distances are small. 

Correspondence courses which are very popular in 
Australia, New 2^aland and USSR are useful wher¬ 
ever students are widely dispersed and part-time and 
day-release courses are not practicable. 

The German system of training “practical engi¬ 
neers” who are greatly valued group of middle-level 
personnel is unique for that country. Every candi¬ 
date who joins an engineering school or Technicum 
to become a practical engineer must have completed 
at least a two-year apprenticeship in industry and 
German industry is providing excellent facilities for 
sudh apprenticeship training. W is, therefore, not 
possible to generalise the structure and form of tech¬ 
nician courses throughout the world. 

Each technician course has its own integrity. As 
Dr. French puts it admirably: “It is vital that a 
country about to organise (re-organise) its system of 
technician education and training should adopt that 
system (or systems) which is best suited to its parti¬ 
cular circumstances, and not simply copy another 
country’s system however well tried and successful 
that may be. Only if the two countries “match up” 
will success result from a straight duplication, and 
examples exist where overseas experts who have 
endeavoured to set up in developing countries a 
simple image of their system have thereby done little 
good and perhaps a positive disservice to &e countries 
concerned. 

Progress Since Independence 

Since 1947, when India became independent, there 
has been a phenomenal expansion of technical educa¬ 
tion at the polytechnic level in our country. In 
1947, there were only 53 institutes conducting dip¬ 
loma courses and they admitted 3,670 students each 
year. The nuiiilber of diploma-holders trained were 
less than 4,500 a year. Today, we have about 280 
institutions which are capable of admitting about 
50,000 students- each year. Hie number of diploma- 
holders trained each yeait has jumped to about 
23,500. 

The total financial outlay on these mstitutions so 
far exceeds 100 crore rupees for their campuses, 
buildings (including hostels), equipment and other 
capital items. Their annual budget for maintenance 
expenditure is over 10 crores of rupees. 
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Today, nearly 200,000 diploma-holders who have 
gradual^ from these polytechnics are working in 
various departments of our economic life. The pre¬ 
sent student-enrolment is about 100,000 and the 
faculty consists of over 10,000 teachers. 


New Approach 

1 would, therefore, suggest for the consideration of 
your Committee that the reorganisation of our poly* 
technic courses must proceed in this new direction. 


This is the magnitude of our technical education 
enterprise at the middle-level. Many important ques¬ 
tions, however have been raised about the standard 
and content of die polytechnic courses, their relation¬ 
ship to industrial needs and the new directions in 
which the whole systen^ of .polytechnic education 
should be reoriented. It is one some of these aspects 
that I wish to share my thoughts with you today. 


Polytechnic Curriculum 

A review of our diploma courses shows that the 
so-called engineering theory accounts only for about 
35-37 per cent of the total curricular time, the rest 
63-65 per cent of the instructional time available 
being devoted to laboratory work, workshop/field 
work and drawing. Thus, the structure of our poly- 


First, polytechnics and industry that are located 
near each other should cooperate in organising and 
conducting sandwich courses for training the correct 
type. of tehnicians that industry requires. Some 
efforts in this direction have been made in certain 
institutions in Calcutta, Madras, Coimbatore, Canga- 
lore, Bhopal and elsewhere and the sandwich courses 
conducted by them have proved very useful. I fed 
that sandwich courses should become ultiniately a 
general principle for all polytechnics which are located 
close to industry. Industry must accepf as its legiti¬ 
mate responsibility the organisation and supervision of 
training for polytechnic students. Technical institu¬ 
tions must recognise that unless practical training 
becomes an integral part of the total educational pro¬ 
cess we cannot hope to produce the correct type of 
technicians required by industry. 


technic curriculum provides for at least 65 per cent 

of the instructional time for practical work in the The Central Government has proposed that the 

laboratory, in the workshop or in the field. This Apprenticeship Act of 1961 should be amended to 

compares favourably with similar technical courses include engineering graduates and diploma-holders. I 

conducted by institutions in developed countries. hope that, when the amendment is passed, it will be 

Therefore, the correct position is that Our diploma possible for sandwich courses to be organised on an 

courses do not seem to suffer from an overdose of extensive baris. 1 hope your Committee will give 

engineering theory with the inevitable sacrifice of detailed consideration to this urgent need and suggest 

practical work. ITiere is, at the same time, the severe a well integrated and well coordinated scheme of 

criticism that our diplonia-holders are not sufficiently sandwich courses for polytechnics, 

equipped on the pj;actical side. The main deficiency, 
to my mind, is that instruction given in our polytech¬ 
nics is not backed with the practical experience In nf Teaohmo 

industry that is vital for producing a finished techni- oi i evening 

dan fit to enter upon his professional responsibilities The second criticism of our polytechnic courses is 

in an industrial organisation. This deficiency arises ^hat they iire . still a poor imitation of our engineering 

out of the fact that we haw not yet organised a^st- courses. In view of the constant reiteration of this 

rate system of apprenticeship in industry in elabora- criticism, your Committee should examine thoroughly 

tion of polytechnic education, ihe curriculum of diploma courses. Apiece with the 

curriculum is the question of methodology of teaching, 
As I explained earlier, in Germany, for instance, how the different subjects are taught, the level at 

every candidate who" wishes to enter a Technicum which they are taughtj and the methods by which 

must have completed a two-year apprenticeship in engineering theory is related to professional practical 

industry. In Britain, a major part of the technical work. You must examine the whole process of 

college programme for the middle level technitdan is polytechnic education, the teaching and learning pro- 

organised on a sandwich basis, in cooperation with cesses, the instructional materials used, teacher com- 

industry in which a student spends half the time in petence, selection procedures of students for admis- 

indu.^iry and the other half in the institution in alter- sion and so on. 

natc layers. In India, ouf industrial organisations and 

other employing authorities have yet to organise on Specialisation Techukians 
an adequate scale programmes of apprenticeship for ■ 

young persona after they have completed polytechnic The third criticism of our diploma courses is that 

courses that will conditicii them as technicians and they are in the broad fields of civil, engineering, 

back up the educational programmes of polytechnics. mechanical engineering and electrical engineering. 

On the other hand, they demand of the polytechnics and that there is no attempt at diversification or 
that these shall produce technicians fully equipped specialisation in any one particular branch of a major 

with practical experience and ready to undertake pro- subject-field to traii^ specialist-technicians. This is 

fessional responsibilities. No polytechnic can meet true, but we must examine the pattern of employment 

this demand without the active cooj^ration of industry of technicians in the major sectors of our national 

in organising and conducting an apprenticeship pro- economy. With the expansion and deepening of our 

gramme as an integral part of the total process of economy, employers in both public and private sectors 

technician training, are now seeking a stronger accent on specialisation. 
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The stage has perba^ coitae when our polytechnics 
in close cooperation with industry should carry out 
an analysis of the functions, fields of activity and 
typical job positions available; should identify various 
technician specialities and should re-organise their 
curricular ofierings to suit those specialities. In doing 
so, they should bear in mind the pattern of employ¬ 
ment in maj<H‘ sectors of our engineering activity, the 
need for the mobility of the tech^cians both horizon¬ 
tal and vertical, and the immediate and future em¬ 
ployment opportunities available to them. 

Before any of these specialities is started as a part 
of the engineering curriculum, .each polytechnic 
should ensure in consultation with the employing 
authorities concerned, that there is an adequate 
demand for specialist-technicians trained by therm 
Training in e»:h speciality should be a judicious com¬ 
bination of theory and practical experience in the 
field and, where possible, as I said earlier, the sand¬ 
wich type of courses should be offered. 

The curriculum should give a broad-based educa¬ 
tion in the major fields of engineering; and training 
in a particular speciality should be built on the broad- 
base. Wc should ensure, that, if the diploma-holder 
does not get a suitafade job in his speciality, he will 
not become unemployable as a tech^an in another 
relevant field, and that his horizontal mobility does 
not become difficult. Even where sandwich courses 
are followed, fiextbility should be allowed to each 
institution to decide in consultation with the coopera¬ 
ting industry at what stage of the course the profes¬ 
sional practical training should be integrated with the 
whole educational process. Flexibility should also 
be allowed to each institute to decide whether the 
professional practical training should be organised at 
one stretch or given in convenient instalments at 
appropriate stages. TTie integrity oi the sandwich 
course is best maintained by establishing a close re¬ 
lationship between engineering theory and its applica¬ 
tion to actual construction, production, design and 
maintenance of plant and equipment. 

Traiiuag of Craftsmen 

There is smother important aspect to which wc, in 
our country have devoted little attention and that is, 
building a bridge between the training of a craftsman 
and nis subsequent development as a technician. As 
you know, all craftsman training programmes are 
being conducted at the Industrial Training Institutes 
under the Ministry of Labour and Emidoyment and 
the polytechnics conduct diploma courses. There is 
unfortunately a big gap between the Industrial Train¬ 
ing Institutes and Polytechnics, and one is functioning 
in isolation from another. This unfortunate gap has 
led to an untenable situation in our country. 

Industry requires a large number of CTaft-oriented 
technicians who are capable of applying^ practical 
skills to production, construction and maintenance, 
but the structure of our polytechnic courses does not 
provide for the training of such technicians in cla^ra- 
tion of the craft-training at the Industrial Training 
Institutes. When wc re-structure the polytechnic 


system, we must ensure that this bridge is built bet¬ 
ween iTIs and polytechnics. This is urgent pardcu- 
laily in view of the fact that the broad spectrum of 
tecfiaicians requires not merely those who are equipped 
to perform the near-professional functions but also 
those who are equipped with manipulative skiUs for 
application to production and construction with an 
understanding of basic engineering principles. 


Training of Teadten 

Our Plan for reorganising and improving polytech¬ 
nic education will succeed only to the extent to which 
the teaching faculty of our institudons are continually 
trained and motivate for the new task. Unfortunately, 
the present position in our polytechnic leaves much to 
be desired. 

^ addition to a large number of vacancies that 
persisted for long periods in many institutions, the 
quality and standards of the teachers available have 
not come up to the desired level. Though in the last 
3-4 years, the vacant posts have been largely filled, 
and the present shortage does not exceed 20 ,per cent, 
the quality of ihe staff remains much the same. A 
large number of teaching positions are held by fresh 
graduates with little or no industrial or teadijng esipe- 
rience. Even among the older staff that have bwn 
serving the institutions for a long time, industrial 
experience and contact with the practice of engineer¬ 
ing are grossly inadequate. 

Tasks Daring Plan Period 

All these and other deficiencies that have retarded 
the progress of polytechnic education in our country 
needs to be remov^ as a top priority. That is the 
primary task before us in the Founh Plan and we look 
forward to the recommendations of your Committee 
for concrete measures to improve the quality and 
standard of diploma courses through better teachers. 

The four Regional Technical Teachers* Tr aining 
Institutes that are in process of esiablishment, are 
only tbe^ first step in this direction. The total faculty 
strength in all the polytechnics is about 10,000 at the 
level of instructors, leaurers and heads of departments. 
The main 'problem is how to train this large number 
of teatffiers and equip them with the necessary com¬ 
petence to make them fui'.ction better. Even when all 
the four Technical Teachers* Training Institutes are 
functioning on full power, they will not be able to 
produce more than 250—300 fully trained teachers 
each year. At that rate, it will be 30 years before we 
train all the teachers now serving in our polytechnics. 
It is inconceivable that we have to wait so long to 
build up the faculty of our institutions on an organis¬ 
ed basis.- Other programmes that can give us quick 
results are uigently needed. I would like you to 
consider what types of short-term, intensive in-service 
training are needed and also relevant practical train¬ 
ing in industry. 
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I^olytechoic Stodeiite 

I have Do doubt that the question of 'polytechnic 
students will also receive your close attention, for, in 
the final analysis, It Is the. student who must benefit 
from whatever type of education that we can design 
to meet the future needs of our tjountry. The types 
of students who are entering our polytechnics, their 
initial educatimial preparation, particularly in mathe¬ 
matics, physics and languages, their motivation, theit 
alnlity to go through the courses satisfactorUy and 
their placement in productive occupations after 'poly¬ 
technic education, and their further develo^ent as 
technicians are all important aspects. We have no 
adequ3t<; data on these aspects of our polytechnic 
students at present. I am, however, deeply ooncemed 
over the high attrition factor among our po!^echnic 
students. According to the information available, 
nearly 50 per cent of the students who enter polytech¬ 
nics do not seem to complete the course satisfactorily 
wthin the prescribed time. This is a large wastage 
both in financial terms and in terms of human resour¬ 
ces. We must investigate int^ the whole matter with 
great care and deliberation. 

In these brief remarks, I have tried to touch upon 
some of the major aspects of our polytechnic education 
and endeavoured to focus your attention On them. I 
know that there are many other impnrtant aspects that 
must be considered bv you in re-structuring our poly¬ 
technic system and preparing a blue-print for its 
further development for the next 10 years. 

Foreign Advisers 

The training of technicians and design of ^ an 
appropriate educational system for the purpose is a 
world-wide problem. Many developed countries have 
over the years, worked intensively in this field and 
gained much valuable experience. We must profit 
from their experience in the consideration that you are 
going to give to the same problem in our county. I 
have, therefore, proposed that we should invite to 
assist and advise your Committee, experts from 
Britain, the U.S.A., West Germany, Japan and the 
USSR. I know that you wll welcome this proposal 
and make the best use possible of the overseas experts 
who will be joining the Committee shortly, 

I am glad to tell you that Dr. Fr-*nch. Chief Inspec¬ 
tor of Technical Education in the British C^vernment 
who is a well-known authority on technical educa¬ 
tion, has agreed to come. He will be joining the 
Committee in the course of this month. 


Prof. Ross Heiminger, who, as you know, is the 
President of the Ohio Mechanics Institute and a 
renowned audumty on technical education fo the 
United Skates, has agreed to come to advise and assist 
the Committee. 

The Governments of West Germany, Japan and 
the USSR have agreed to sfend the best experts avail¬ 
able from their respective countries and we are await¬ 
ing further particulars about them. 

Employment Prospects 

In conclusion, I must reiterate the great importance 
that I attach to the work of &s Committee. Un¬ 
employment amongst die diploma holders is five times 
that among the degree holding engineers; and yet as 
far as the stock position is concerned, the diploma 
holders are only 1.6 or 1.7 times the number of 
degree holders. There is thus, no doubt that the 
incidence of unemployment among diploma holders is 
much greater than dmt among enpneers. Admissions 
are also declining at a faster rate in the polytechnics 
than in the cnejneeriBg coUei^s. I have no doubt, 
therefore, that there is something radically wrong with 
our system! bf polytechnic education. 

At the same time, there is no doubt that both the 
needs of industrial development as well as of the 
optimum use of technical education, we need many 
.more teebpimaps in our country; and it is the polytech¬ 
nics which have to produce them. 

In fact, in the major industrially developed coun¬ 
tries, the, pifoportion of technicians to endneers is 5 
to 1 or 4 to 1. We, in this countrv, have set before 
ourselves a more modest target of 3 to 1. 

How can We go about with this when we find so 
much of unemployment among the diploma holders? 
It is, therefore, a matter of urgent national necessity 
that our pdytecfeaics education is set right so that it, 
can be gegred up to Mfil the w- bav<* in mind 
and «t thc'Same time see that all these diploma holders 
get employment as technicians. Hence the importance 
tha* I attach to the work of this Committee. 

I look forward to your recommendations for reor¬ 
ganising and re-structuri"- o'>r nolvtechnic education 
on a long-term basis and bring it into such intimate 
relationship wth industry to make possible the pro¬ 
duction of better -train^ diploma holders, more 
diploma holders and employment for all of them. 
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Reports of the Foreign Consultants 
SECTION I 

Comments Concerning, Technical Education b India* 
G. Ross Henninger-USA & E. Houghton-U.K. 

Introduction 

Two months of travel and visitations to mstitutions 
<4 technical education and to industries in the States 
of Andhra Pradesh, Tamil Nadu, Mysore, Maharashtra, 
Gujarat and Rajasthan have resulted in the general 
in^essions expressed in the following pages. The 
selections of institutions, mdustries, and other bodies 
to be contracted were made by the official representa¬ 
tives of the various Governmnt agneies involved. It 
was understood that the objective would be to accom¬ 
plish a representative sampling. 

Throughout our travels it seemed to be assumed 
by those we visited that morc-or-less drastic changes 
in curricula were all that would be necessary to make 
Polytechnic graduates more acceptable to industrial 
employers, and thus provide a correction of a re¬ 
ported trend of growing unemployment among techni¬ 
cal graduates. A widespread predisposition seems, to 
prevail among the educator groups that a change-over 
to “sandwich”-type curricula would solve most, if not 
all, complaints about the present Polytechnic pro¬ 
gramme. Opinions differ as to whether such a 
programme must be of a 4-year duration (3-year 
Polytechnic plus 1 year of application experience in 
industrial employment); or can be kept at a 3-year 
over-all length by eliminating some present curricular 
requirements and condensing others; or be extended to 
a 5 year programme. 

In all the discussions about the asserted need for 
producing a Polytechnic graduate more attractive to 
mdustrial employers, little if anything was said bv the 
educator-group about the possibility of producing a 
better qualified graduate through the medium of a 
better quality of instruction in the Polytechnics and 
more appropriate teachmg methods in both classroom 
and laboratory. In general, educator comments seem ¬ 
ed to assume blandly that teaching quality and methods 
are above reproach, and sometimes keen defensive 
resentment was exhibited when this attitude was ques¬ 
tioned. 

In general, our impression is that the foregoing 
represents a shallow and short-range approach to the. 
problem of accomplishing comoetent engineering 
education in India at either the Degree, level or the 
Diploma level. We believe that there are many other 
and more, sisnificant aspects to the problem, and 
these we shall endeavour to reflect upon in the 
following pages of this commentary. 

♦Submitted in July 1970 


Industrial commentators were essentially unani¬ 
mous in describing recent Polytechnic graduates as 
being generally poorly prepared for successful 
employment—^sadly deficient in the abUity to make 
practical applications of the subject-matter of their 
studies. 

Number of Institutions 

In town after town we observed capital investment 
in buildings and equipment in institutions providing 
similar or identical courses at very short distances 
apart. This seems to have resulted from the random 
establlshmeqi of private colleges and Polytechnics 
(now receiving government aid) of State colleges 
and of Women’s Polytechnics, all starting engineer¬ 
ing courses. This duplication of scarce staff and of 
building and equipment resources seems a very 
wasteful expenditure of available educational funds. 

Manpower Planning 

It is thought highly unlikely that any accurate 
forecasts can be made of the number of technicians 
or professional engineers of various kinds to be 
required over a period comparable with the length 
of a course from intake to qualification. This is 
because climate uud economic variations are not 
accurately predictable. The educational system of 
India has borine the full responsibility for over or 
under provision of qualified engineers and seemingly 
industry, the user of these people, has escaped any 
commitment and in time of scarcity of jobs is able 
to be extremelv selective. This present situation 
does not of itself provide an adequate or dependable 
basis for meaning^l evaluation of the effectiveness' 
of Polytechnic education in India. Many other 

factors are involved. 

• 

In many industrial undertakings we noted that the 
industry has started from scratch within the recent 
past, and while its requirements for qualified 
personnel has been very heavy at first, in many 
instances (and often in the last two years) the plant 
bad reached its maximum size as dictated by site, 
organizational or market considerations, and hence 
present reouirements for technically Qualified man¬ 
power are limited to those required for replacement 
due to retirement or migration. 

Attitude to Academic Qualification 

Our visitation discussions indicate that the general 
attitude of the graduates has been, and is, that the 
mere possession of a desree or diploma entitles the 
bolder to proclaim himself an engineer or technician. 
This is far from the truth, and it should be made 
more widely known by the faculties and othea^ that 
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suitaUe practical tiaining and experience is an 
essenual component ot such a quauhcation. Tms 
same attitude nas led to contusion with respect tu 
the problem ot quauheation appropriate to the 
engineering college and polytecmuc teacher, tijf 
turmer observations see this neading. 

Professional bodies for engineers and technicians 
should seek to correct this public misundersiandmg 
by oeveiopmg and publisbing smtable standards or 
individutd capatnlity and performance so that it 
becomes impossible or dithcult for an individual to 
practice without appropriate quaMcatidns with a 
strictly prescribed academic and practicing standard. 

Staff Qualifications 

Staff were found to be all-too-generally ingrowing 
in the sense mat a very substanual proporuon or 
them lack periods of tormai academic study to 
stages beyond the courses mey themselves are en¬ 
deavouring to teach. They also very generally lack 
suitable, or in many instances any, recent relevant 
experience in industrial or engmeeruig ..practice. 
This is found to be resulting in progressive deterio-. 
ration of teaching standard and quality. This 
appealing condition and attitude is firmly believed to 
be one of the major causes of the fact, and the 
industry-complaint, that diploma graduate (and degree 
graduates also) show such a poor initial ability to 
make 'practical applications of the theory they are 
suj^sed to have learned. 

Engineering and management personnel in indus¬ 
try repeatedly said that faculty members of engineering 
colleges and polytechnics did not visit them; would 
not accept offers of vacation or other employment 
e,iq>erience or training in industry did not seem even 
to be aware of the officially published Indian Stan¬ 
dards covering such things as materials of manu¬ 
facture, processes, engineering drafting, etc. etc;; were 
seemingly unaware of established machine-taoi 
technology even in the elementary sense of appreciat¬ 
ing speeds, feeds, finishing techniques, etc.; and also 
seemed unaware of the fundamentals of quality 
control, tool and product-material technology, or the 
elements of metrology. We met Professors of 
Mechanical Engineering who described the work done 
in .workshop at final year level in degree courses as 
producing parts on a lathe without any attention to 
feeds and speeds or measurement or finish or cutting- 
tool technology. Although taking prime time in a 
degree course, the subject seemed to be treated at 
less than elementary craft level. 

Our observations in many faculty group discussions 
indicated that a situation of line command existed 
which led us to the conclusion that neither teachers 
nor heads of department were encouraged to think 
for themselves and may not have developed that 
aMity. We doubted ffierefore whether they were 
able to teach their students to think. We were asto¬ 
nished that this situation developed in academic 
situations whereas it did not arise in forward-thinking 
industrial situations. 


Teachinn and Learning 

umor.unaiely me major part of our visitation 
comciaed witn the student vacation period $0 that 
we were unable to draw any conclusions from talking 
lo Siuucnis or ouscrvaiion of teaemng memods anu 
icarumg practices. We nad to draw conclusions 
from questiomng heads of department, and from tne 
brief study lof tue exanunation system and of typical 
papers wnen we could got them, in some instances 
we were awe to see student laboratory reports and 
we also questioned faculty personnel extensively 
concerning teaching methods, examination pi.^ce- 
dures, and tne grade-point levels at which students 
are allowed to pass. 

From these discussions and exhibits, it seems very 
clear that the prevailing interpretation p£ the officially 
prescribed syllabuses results in classroom and 
laboratory instruction of a rote-type which encourages 
me student to memoriize what tne teachers tell Wm 
and to copy facts, figures,, and diagrams neatly into 
note books, mostly without ever really studying pr 
actually understanding much if any of the subject 
matier. This general tendency is found to be inten¬ 
sified by the unreality of the olficially imposed annual 
examination system with its make-up of memory- 
searching typeg of questions and serious lack ot 
queries which would defy the student’s mensory 
capacity and challenge his aWUty to dlink and to 
work out reasonable and rational applications of the’ 
theoretical knowledge he is supposed to have ac¬ 
quired. The present examination system puts a 
premium upon a student’s al^ity to remember or to 
regurgitate facts or descriptions in some one else’s 
words rather than upon a knowledge of jffie si^jcet 
and an ability for problem analysis and solving wMch 
is die real requifenient of an engineer at protessional 
or technician lev^l. 

The damaging aspects of this situation are inten¬ 
sified the astonishing prevalence of scholastic 
performance grades as low as 35 per cent being 
allowed for posing. This is a totally unrealistic 
approach to the objective of producii^ tiuou^ 
India’s educational system, Engineers—Degree or 
Diploma—capable of even recognizing let alone 
solving a problem, or making a constructive sugges¬ 
tion for improving an industrial process or product. 

The Importance of Teaching Method 

The “Problem-solving” technique is the prime 
essential instructional tool for teaching and learmng 
m the field of Engineering subject matter, whether at 
the degree level or the diploma level. Its function 
IS to develop in the student from the beginning of his 
technical education and throughout his educational 
career the ability to thinks—^to reason—^to analyze—- 
to synthesize—visualize to hypothecate. These 
are his kit of essential mental tools upon which the 
graduate^—Degree or Diploma—inescapably must 
depend for his employment career. The quality of 
these mental tools and the graduate’s facility in using 
them will determine very Imgely the degree of success 
he may expect to achieve in the Engineering field, 
wheth^ as a Degree holder or a Diploma holder. 



The “pioblem-&olvmg” teclmiquci CAN aad 
SHOULD be used preponderantly by teachers of 
engineering and related subject matter, whether in 
the classroom pr in the laboratory. One diihculty 
encountered in the successful use of this technique 
lies in the necessity for the teacher (and the Depart¬ 
ment Head, and tne Principal) really understanding 
it and usipg it as his own natural procedure. Our 
visitations revealed a very dismally small percentage 
who would qualify. Even though several faculty 
members insisted that they were using the “problem 
method”, exhibits examined by us indicated that the 
“problem sheets” were so re'plete with explanations, 
data, wiring diagrams, etc. that anyone not ^ totally 
blind in both eyes could perform the rote “experi¬ 
ments” widiout doing any signfficant thinkbg, 
reasoning, analysis, synthesis, or hypothecation. 
When we questioned the faculty members about this 
they protested that they were performing exactly in 
accordance with rules and exhibits laid down by 
higher authority and that there was nothing else 
they could do about it. We diink this warrants 
searching investigation and correction. 

Another difficulty encountered in the effective use 
of the “problem meth^” is the fact that the teacher 
has to do more work, also. And more work is un¬ 
popular with many human beings, including teachers 
already protected by tenure. Our visitations gave us 
contact with a few scattered instances of teachers 
popular with many human beings, including teachers 
dedicated to their work and quite interested in the 
superior possibilities of the “problem method” of 
teac^g. But not a sufficient percentage to lend 
great encouragement for significant general improve¬ 
ment in the effectiveness of Polytechnic education. 
Principals and Department heads should 1» encourag¬ 
ed by all available means to get this situation in 
India’s polytechnics corrected—^and promptly, for 
India’s youth and India’s economy are being damaged 
progressively. 

Practical work in “workshop practice” even in 
degree courses led to a craft understanding rather 
than what we would consider to be the engineer or 
technician understanding or “how” and “why” and 
the deductive reasoning following observation of 
machine performance or other phenomena. Too 
often laboratory layouts and equipments were found 
to be old-fashioned and conventional bearing little if 
any relationship to industry’s present or up-coming 
needs. The presence of classroom furniture in 
laboratories made us suspect that the laboratory 
programme consisted of whole classes being taken 
through an experiment with the prime and success¬ 
fully achieved objective of getting a neatly presented 
well illustrated laboratory report book rather ffian 
the laboratory being the means of learning practical 
problem solving through good en^eering method 
and thou^t process. Too often the absence of used 
test equipment between input sources and output 
measurement devices in electrical laboratories made 
Us question most seriously whether laboratory exer¬ 
cises actually were done at all. Repeated question¬ 


ings at laboratory after laboratory brought the essen- 
ti^y universal indication tiiat laboratory students had 
no challenge of problem or responsibility; that they 
are required to run to the instructor for check-ups 
on circuit connections and answer to related ques¬ 
tions which should be entirely the student’s respon¬ 
sibility in a competently administered laboratory. 

In general, the arrangement and selection of labo¬ 
ratory equipment is considered to be inflexible and 
out-of-date. 

Accommodation and Equipment-Use of Library 

Wherever we went, money seemed not to have been 
spared on the provision of buildings for classroom 
and other purposes including communal accommo¬ 
dation, libraries and on main items of equipment 
Good library space found to be generally 

available for books and periodicals, and apparently 
library funds have been available in reasonable 
amount However, free student access to books seem¬ 
ed rarely if ever available and timetables were 
such that we wondered if students were ever able to 
browse through books and acquire the ability to 
select and read for themselves and, above all, learn 
how to use a library in their work. 

In one of the rare instances where we. found 
library shelves to be satisfactorily available to 
students (and faculty) we pulled at random 25 or 
30 books on subjects of central importance to Tech¬ 
nical Education and fuund without exception that 
NOT ONE of them had ever been charged out to a 
student or a faculty member since the books were 
placed on the shelves more than ten years ago. This 
gave us the shocking realization that the thousands 
of rupees represented in currently authoritative and 
useful technical books stand as ,a total loss to all 
concerned, the students, the faculties, and the Indian 
Nation which thev were supposed to serve. 

Visits to Industry 

Our visits to leading firms gave us the following 
impressiom: 

1. After a very rapid expansion from 1946 on¬ 
wards and particularly from mid 1950’s to mid 
1960’s the industries visited now seem in general to 
be consolidating their positions, developing full 
production capabifity in plants already built. In 
some cases there is continuing expansiem in capability. 
But in general the current and foreseeable manpower 
requirement of these industries is only that required 
for full utilization of present capacity and for normal 
wastage and retirement rather than the initial high 
demand of earlier'years of rapid growth. 

2. The large industries we saw have achieved a 
relatively high standard of production competence, 
plant layout and production methods. Some of the 
in-plant industrial training school we saw are of 
an extremely high competence and could well be 
studied by college and polytechnic academic staff. 
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3. Several o£ the managers and training officers 
we met have a sound and oeep iaiowledge of good 
educational policy and o£ etteedve trainmg metnods 
and could very well be consulted by India’s educa¬ 
tional planners. 

4. The country now has an enormous glut of man¬ 
power at all levels from lower graduate to unskilled. 
(.The shortage may be at the nigher graduate level 
out since this Was not within our brief we have not 
studied it). Consequently industry is able to be 
highly selective in manpower intake and has little it 
any problem of labour relations- It has need of 
supervisory and management skill only because oi 
the econoimc need to keep down labour turnover 
(for conservation of training investment) and to con¬ 
trol labour cost. Supervisors and managers did not 
seem to be aware of the meaning or need of super¬ 
visory or management education. Some however 
recognized that study communication and liberal 
arts was a necessary part of technical education as 
much as the technical subjects since job effectiveness 
at aU levels depended as much on human relations 
as technical skill. 

5. Notwithstanding the comments of Item 2 above 
we saw UtUe evidence yet of sophistication of pro¬ 
duct, or production method or proc^. We saw 
good conventional machine tools, oileomatic and 
hydraulic controls and mechanisms, forming by 
conventional foundry or forging or cold working. 
However, computers, controUed-machine tools, elec¬ 
tronics (especially transistorized or solid state), job 
transfer machinery, even mechanical handling, 
control systems, explosive or other sophisticated 
methods for forming or for material removal etc. 
were not in evidence. Fabrication was less used than 
casting or forging. Desi^ for economy of weig)it 
or for aesthetic reasons did not seem well developed. 

or batch production was commoner than mass 
production. The use of plastics and materials has 
not yet replaced conventional materials presumably 
because such materials have to be imported. These 
foregoing items are but random suggestions of the 
many areas where engineers of superior quality—at 
both the degree level and the diploma level—are 
needed to put their minds to work on the up-dating 
and quality improvement of India’s industrial pro¬ 
cesses products and services to make them more 
effectively competetive in world markets and more 
effective in meeting India’s internal neef^« 

College Curricula and Syllabus—Timetables 

There are some exceptions, mainly in the larger 
centres, but broadly syllabuses, curricular content, 
and timetables seem to be centrally imposed by state 
officers or committees or university academic boards. 
The teacher seems to have only the job of conveying 
chunks of information to the student so that he is 
able to sit for prescribed external examinations. 
The curriculum and syllabus content is often con¬ 
ventional similar to a pass degree courses of early 
1930’s in the UK or a watered down version for the 
diploma. Regardless of the fact that industry s^ms 
to be concamed with productiot and sometimes 


modiffcation rather than origination of design, design 
suojects ramer man produaion engineering subjects 
preaommaie. 

We commonly found topics typical of 1930 sylla¬ 
buses, such as tneory of steam, ou and gas prime mov. 
ers ana rotary conveners; mermiontc vaive circuits oe- 
ing given full treatment and time ailocaiion. More up 
lo uaiD topics and ueatuients were lound generally 
ommed. to tne dis-auvantage of tne student witn 
respect to his ultimate employment and advancement. 
UM uoservauoini indicaio ihai cducauuiiul adminis¬ 
trators stiJj. assume tnat all students will have come m 
from the villages and need to be famihacised with 
elementary metal-working and wiood-working, even in 
the ibig aties which are full of bicycles, motor uans- 
port, moaern buildings, and shops full of electrical 
equipment and metal and plastic gadgets of all kinds. 
We beheve that the prevailing emphasis on this 
rudimentary craft training in engineering courses— 
both degree level and diploma level-represents a 
serious wastage of time which could be spent to much 
greater advantage on legitimate technical subjects and 
related problem-solving. We find that it is common 
practice to offer courses of from three to five or more 
years duration, with no provision for any intermediate 
award. Thus, if a student cannot survive the extre¬ 
mely arduous pace he falls away with nothing to show 
for his endeavour. We believe that this matter de¬ 
serves study and appropriate corrective action. 

We find that quite generally both industry and 
engineering education institutions at both degree and 
diploma level profess a serious interest in the up¬ 
grading of their respective personnel. However, we 
fin^^ al so that the usual approach to this situation is 
seriously unrealistic and contains inherent characteris¬ 
tics which lead inevitably to a low level of achieve¬ 
ment of objective. For example we find that 
commonly there is a 48-hour 6 day working week in 
industry and a 42-houf programme of class contact 
in educational institutions. Thus, there seems to be 
no time left for the student to think, to learn, to read, 
to develop a balanced interest in people and social 
surroundings, or even to develop a healthy body round 
a healthy mind. Yet both the Degree graduates and 
Diploma graduates are supposedly destined to become 
supervisors and managers who need to get the best, out 
of people, who need to assess demand for products 
and designs and who need to be able to cause people 
to work effectively. 

The worst example met of this was development of 
a part-time course for EHploma at one of the polytech¬ 
nics visited. The whole of the full-time course had 
been spread over seven years (with no intermediate 
award) requiring at least two hours per day seven 
days a week, tiiis on top of a 48-hour wor^ng week 
and plus very considerable travelling time. Not 
unnaturally after 3 years of operation the intake of 
120 has dwindled to 55 or less. One wonders what 
possible use to anybody will be the handful if any 
od: over-worked students that may emerge after the 
full course, and whether anybody has counted the 
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cost to tho itate finances and to public health and 
morale. 

The Matter of ProfessAoml Recognition 

It seems unfortunate that, in the initial effort to 
establish an educational programioe to produce en^- 
neering technicians, a bifurcation was established in 
the field of engineering education by the use of the 
concept of “Degree Engineer” to idcntUy the graduate 
of a full engineering college course and “Diploma 
Engineer” to identify the ^aduate of a shorter and 
less sophisticated Polytechnic course. A much cleat 
distinction would have been to designate the^ Polytech¬ 
nic graduate as an “Engneering Technician”. 

Several difficulties are inherent in the present system, 
of which the following are esamples: 

1. Both the “Engineer” and the “Engineering 
Technician” deserve individual identity and parcel 
recognition as co-participants in the “Engineering 
Team” concept of modem technical manpower classi¬ 
fication. With the present system the “Eh^eer” is 
confused and justly annoyed, and his status is con¬ 
fused in the public mind; and the “Technician auto¬ 
matically becomes a second-rate engineer and hence 
in effect a second-class citizen whose status is much 
in question in the public and professional mind, and 
in the minds of potential employers. Uns docs an 
injustice to the leptimately qualified “Engineering 
Technician”. 

2. The practice of using a common faculty to 
teach the Engineering student in an Engmecring Col¬ 
lege and also to teach the Teehnician Student in a 
Polytechnic results in damage to one or both groups 
of students and lends strong credence to the general 
belief that the Technician or “Dijiloma En^eer” is 
nothing but a “Watered-down Enpneer”. The prac¬ 
tice of transferring Engineering college dropouts to 
Polytechnics also contributes a degrading infiuence; 

The quality and level of instruction should _be the 
same for the Technician student in a Polytechnic as it 
is for the En^eering student in an Engineering Col¬ 
lege, BUT the scope and balance of subject^ matter 
and’the direction of emphasis should be distinctly 
different. Much has been published on this topic mad 
hence it will not be enlarged upon here. (See also 
“Teaching Method” in this commentary). 

However, it is believed that serious study should be 
given to dropping the “Diploma Engineer” designa¬ 
tion for the Polytechnic graduate and estaWishing the 
Pol)^echnic award as an “Engineering Tecbnicaan Dip¬ 
loma”, or some equivalent and accurately descriptive 
nomenclature. The word “Engineering’,’ is. used only 
as an adjective of which other examples might be 
“Electrical Engineering Technician”, “Mechanical 
Engineering Technidan”, “Qvil Endearing Tech¬ 
nician”, “Electronics Technician”, “Telecmnmuuica- 
tions T«:hnician”, “Automobile Technidan”, “Chemi¬ 
cal Technidan”, “Medical Laboratory Technician”, 
etc., etc., The same system could be applied to tech¬ 
nician education in fields other than engineering, and 
result in some desirable conristency whi^ would help 
in public understanding. 


Recommendations 

1. Industry should be committed to and be respon¬ 
sible for forecasting- its manpower requirements m the 
various categtmes required m the years, ahead. Cor¬ 
respondingly, the Engineering Colleges, botii. Degree 
and Diploma, should progressively become more selec¬ 
tive in the ^ality and quantity of their intake. 

2. At every administrative level, from the areas serv¬ 
ed by an individual Polytechnic to the Natitmal aren 
which is the respoimbility of the Ministry of Educa¬ 
tion, immediate and continuing effort sho^d be made 
to establish and to maintain a close collaboration and 
intimate cooperation between Industry ^d the 'cdu- 
catio^l institutions. The objective of this would be 
to bring about by direct interchange at the operating, 
level a letter mutual understanding of problems and 
potentialities relative to the competent development 
and effeoive utilization of qualified technical man* 
power, and. to provide the means for effective joint 
efforts toward better results. This would be to the. 
substantial benefit of all concerned—student, graduate, 
faculty, employer, and the community at large, local¬ 
ly and nationally. 

3. Professional bodies of acknowledged standing 
should develop and get public acceptance for stand* 
ards of academic learning, practical ability, and ex¬ 
perience for the practising Engineer and for the Tech¬ 
nician. This effort should be a joint one and should 
include industrialists, technical educators, and profes¬ 
sionals practising ,in the various engineering fields. 

4. Indust^ and the professional bodies if appitJpri- 
ately established, should be involved in and commtt- 
ted to direct and appropriate participation in the estab¬ 
lishment of policies relevant to tne size of intake, 
selection of students, and the development of tr ainin g 
programmes related to and if possible integrated with 
education cumeuia wherever such ihtegration is mu- 
ttialiy beneficial to all concerned including the stu den ts. 
Such bodies also should be encouraged to provide 
tethers and practical projects for educatitmal insti¬ 
tutions. 

5. A closer collaboration and continuing coordina¬ 
tion should be brought about promptly among tiae 
reveral Engineering Colleges and Potytechnics existing 
m any uran area or Other appropriate proximity. 
Much benefit could result from faculty interchaage of 
ideas, discussions of common problems, and in many 
instances through joint use of specialized fadlities, .or 
by consolidation of selected specialized classes, etc. 

6. To provide a critically needed fadli^ for imme¬ 
diate and oontmuing evolutionary developmmit of 
Engineering Curricula-Degree and Diploma*—to keepj 
Ipace with the ever-advancing technoligies, a liaated 
number eff educational institutions should be selected 
frtom among thore already nearest to a desiifiblft 
standard of quality and competency. These institu*. 
tions should be charged with the responsibiUties and: 
appropriate autonomy for developing appropriate new 
courses and modifying or eliminating old ones. Those 
institutions should have residential facffitieS’aad be' 
situated conveniently close to industries which are the 
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most forward-thinking in technical development and 
in personnel training. 

7. It should be a requirement that the faculties of 
these institutions should have educational quaUfic.ation 
at least two years above the standard to which they 

teach, and should have recent, adequate, and rele¬ 
vant industrial experience. It should be a ret^uire- 
ment for continuance of service that tliis experience 
should be progressively renewed by continuing research 
and development in association with industry or by 
frequent periods of industrial employment, or both. 
FadUty should be set up for all staff, but particularly 
heads of department, to spend periods abroad either 
in education or in industry. 

8. The Principals of these institutions should have 
major participation in the academic governments of 
colleges of teacher training concerned with pedagogi¬ 
cal improvement of technical teachers. Allowance 
for proper staffing etc. should be made and it should 
be required that faculties of those selected institutions, 
including department heads, will attend the teacher- 
training college or institutes on such repetitive sche¬ 
dule as may be necessary to achieve top-level qualifi¬ 
cations and teaching performance. Also, the princi¬ 
pals of these selected Polytechnic institutions should 
be actively concerned with continuing follow-up 
and assessment of the teaching performance of their 
faculties. Principals should be charged wdch res¬ 
ponsibility and authority to make such faculty changes 
as may be required for achievement of substantial up¬ 
grading. 

9. As soon as these selected institutions have clean¬ 
ed and up-dated their faculties and correspondin^y 
revised their facilities and teaching methods, they 
should be given maximum responsibility and com¬ 
mensurate autonomy for devising curricula and sylla¬ 
buses, and for establishing and administering methods 
and conduct of assessment for an appropriate award. 
These selected institutions not only could make early 
and critically needed contributions toward the deve¬ 
lopment of better qualified graduates, but also could 
serve as prototypes toward which othci institutions 
might seek to develop in accordance with local con<Ji- 
tions and circumstances. 


10. It should be borne in mind that the ptiaduct of 
the educational system will be in responsible controll¬ 
ing positions in industrial development and professional 
actirity at a period of 10-15 years after the college 
entry. Thus it is necessary that curricula, syllabuses 
of education, and technical training should be aimed 
at the state of national technology to be expected in 
that advanced period. This requires progressive up¬ 
dating and continuing assessment of educational pro¬ 
grammes and policies. 

11. With specific reference to various suggestions 
heard promoting general changes, such as “Diversifi¬ 
cation” or intensified specialisation, or other broad 


and general changes, our reaction is strongly mgttive. 
As indicated throughout this commentary, we recom¬ 
mend general improvements in methods and quality 
of instruction. Where specific changes are to be 
considered, they should be scarchingly evaluated in 
advanced and adopted only if circumstances then seem 
to warrant adoption and only if proper and com¬ 
petent implementation is firmly established and pro¬ 
vided in advance. 

12. With specific reference to the much-discussed 
“Sandwich COuses” idea, we strongly recommend 
that such be adopted only after specific study-in¬ 
depth at any proposed location conclusively indicates 
feasibility, and then only under the following several 
conditions: 

a. Where there is a relatively high and extensive 
concentration of applicable industries. 

b. Where substantial active support and participa¬ 
tion by appropriate industries has been pre-arranged 
well in advance, and definitely committed. 

c. Where the participating industries are commit¬ 
ted in advance to furnish properly instructive pro¬ 
grammes, and to provide a system and competent per¬ 
sonnel for the necessary supervision, instruction, and 
progressive evaluation of each trainee. 

d. Where the institution shall be committed in 
advance to furnish a competent and interested faculty 
member to serve full-time in the plant with each 
group of at most 20 students to act as coordinator, 
counsellor and instructor—and, incidentally to learn 
for himself about industrial problems and practices. 

e. Where satisfactory allowances are committed in 
advance by the institution on behalf of both faculty 
member and students to assure a reasonable timetable 
and work-load properly in keeping with effective learn¬ 
ing processes and normal social amenities. 

13. Indus^ has need of craft-oriented technicians. 
This need vdll increase as the character of Indian In¬ 
dustry changes with the increased sophistication of 
products and maiuifactaring processes. Industri<dists 
told us that they preferred to up-grade their more 
experienced craftsmen than to enifdoy and train 
polytech gradual^. They accomplish tWs at present 
by in-plant trainihg. It is thought that many of the 
present polytechnics would do well to turn their atten¬ 
tion to serving and assisting neighboring industry in 
this direction. 

This commentary embraces the substance of what 
we consider to be the more important matters which 
have come to our attention. It is respectfully sub¬ 
mitted to the Ministry of Education through Mr. 
Damodaran’s Committee in the hope that it may be of 
assistance in the further development and improve¬ 
ment ot engineering-related technical education in 
India. 

Sd./- Sd/. 

G. Ross Henninger p. Houston 

New Delhi, India. 

i5tb July, mo. 



SECTION II 

Further Comments* 

E. Houghton U.K. 

I would like to begin by expressing my cost cordial 
thanks to the very many people who have made me 
feel so welcome in this country and have taken such 
pains to educate me and fadlitate my task. Every¬ 
where I have been most cordially received and time and 
trouble have not been spared in making me welcome 
and showine me far more than I could possibly digest. 

In making my contribution, I may be n<ore often 
critical than offering praise. 1 do tMs as I normally 
do in similar assignments as one of Her Majesty’s 
Eispectors when 1 am operating in England and 
Wales, because it should be well xmderstood that I 
seek only to better the whole system I -am studying 
and to offer advice to those charged with the responsi¬ 
bility for the public service which will enable Aem 
to identify the problems and arrive at a good solution. 
I trust that the Indian Gtovemment Committee which 
I have served in the last few months will read my 
report in this light. It will be for them to say whe¬ 
ther any of my observations are generally true or false 
and to make recommendations to Government ac¬ 
cordingly. 

In July 1970, G. Ross Henninger and I made a 
joint statement to a meeting of the Special Commit- 
t^ held in Bombay. After that meeting Mr. Hen¬ 
ninger left India and I have since made a further study 
in some greater depth at selected centres at the re¬ 
quest of the Chairman of the Special Committee, Pro¬ 
fessor Damodaran and Shri Biman Sen and Shri 
Narasimham of the Ministry of Education and Youth 
Jfcrvices. After this further study and after longer 
time for careful consideration, I do not feel a need 
to make any amendment to the joint, statement on the 
existing situation or the Recommendations Nos. 1— 
13 which we then made. This further statement will 
be in the nature of an amplification, will introduce 
a few fresh observations and will include, as annexures 
some specific observations on particular topics in res¬ 
ponse to the request of the Chairman. 

I propose to make this further statement under the 
following headings: 

I. Important Steps in Reorganisation 

1. Scaling of Provision 

2. Staff Development and the TTTIs 

II. Some Further Random Observations 

III. Underlyin,g Causes of Defects in the System- 
Incentives and Disincentives 


Submitted in September, 1970. 


Annexure A Industrial Training Board« in UK 

Annexure B Electronics and Telecommunications 

I. Important Steps in Reorganisatimi 

I make this my first beading in an attempt to iso¬ 
late, from a welter of observations and recommenda¬ 
tions, the steps which will need to be given first atten¬ 
tion in order to make reorganisation a reality. 

1. Seding of Provision to assess the size of the task 
and feasibility seems to me an obvious first step and 
it is for this reason that I am perhaps risking repeti¬ 
tion. 

I think it is essential for the educational service to 
work with and involve industry in specifying the num¬ 
ber and quality of technicians required. Appropriate 
professional bc^es should also be concerned in speci¬ 
fying quality. In specifying numbers, some regard 
should be paid to the excess required over and above 
those forecast as required by present industry, i.e. 
those required for national development and expan¬ 
sion, for enterpreneurship etc. 

I also think it is important for the educational ser¬ 
vice to look realistically at the number of institutions 
required. In a situation where there is an acute short¬ 
age of quality staff, it is totannly unrealistic to main¬ 
tain full staffs in small institutions remote from the 
industries and bodies of enlightened thought in the ad¬ 
vanced disciplines of engineering. It is not necessarily 
sugggested that individual courses should enrol large 
numbers since there is great advantage to be derived 
from close contact between a small group of students 
and a well'qualified tutor. Pilot courses are also better 
if groups are small, so that they are within the capa¬ 
city of available placements of laboratory and indust¬ 
rial experience. None the less, these advantages dis¬ 
appear unless the staff is of high quality and the 
placements are suitable and well organised. Much 
greater benefits derive from having a concentration of 
expertise and facilities on one campus. The more 
important advantages are that expert staff and facili¬ 
ties are available to a wider range of courses, the liai¬ 
son with industrial management is simplified and not 
aborted by overloading the management of industries 
with educational contacts; students gain enormously 
from me interohange of ideas with students of other 
disciplines or with students having industrial experi¬ 
ence who come back to coUegc for updating or post¬ 
graduate study. Most important of all, the expensive 
and rare staff such as good principals, heads and 
senior lecturers, the library, laboratories and work¬ 
shops with large expensive equipment, can be more 
fully loaded. 
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If colleges are to be maintained in small towns 
away from major industries, then they should offer 
courses ai^ropriate to the needs of the local com- 
mmuty. Otherwise they take people away from the 
countryside and send them to the major centres, where 
they become dissatisfied and dissident, since they 
have been ill-prepared for industrial engineering em¬ 
ployment. The rural communities need to be en¬ 
couraged to prepared progressive young people to 
develop farming and rural industries on progressive 
lines. Young people who are going to leave the vil¬ 
lage for industrial or commercial life in the cities 
would be much better served by pursuing their edu¬ 
cation and training in rhajor centres where they can 
receive high quality education and training and be¬ 
come accustomed to the faster pace of the modem 
industrial or commercial centre. 


of the TTTIs with the activities of external and other 
agencies engaged in staff development so that a 
common purpose is pursued towards maximum and 
speedy effect. 

Recommendations 6-9 in the report i submitted 
joindy wth Mr. Henmnger proposed the designation 
within each major region of the country of certain 
ploytechnics to act as centres of excellence, for which 
purpose they should be given a higher standard of 
staff and equipment and a greater measure of freedom 
in respect of curriculum and examinations. I now 
wish to suggest that the major role of TTTIs lies first 
in assisting these designated ploytechnices to perfrom 
this role and secondly in acting as a medium where¬ 
by this standard of excellence should set a pattern for 
the others. 


2. Staff Development is I believe the hinge-pin of 
successful reorganisation. 

I think it is a necessary assumption that the 
present force of teachers and heads will be called 
upon to implement all the changes in college organi¬ 
sation and philosophy, curriculum development and 
teaching method. The task of retraining and develop¬ 
ing this force is an immense one and prioritiM will 
need to be settled so that the task can be completed 
to a reasonable time scale. It is not a once and for 
an task, since continuing development and improve¬ 
ment will be necessary as or demands on the system 
chanee and in the interest of continuing improvement 
in efBciency. 

Because of the size of the task and because train¬ 
ing is rarely effective without follow—up and support 
On the job, I believe that it is a task to be shared 
between many agencies. TTiere is need however to 
have focal points or central units which will act as 
spearheads for training and which will conserve and 
unify effort so that there is maximum and speedy 
effect. 

I believe tht the Technical Teacher Training Insti¬ 
tutes could have a most important and ■rital role to 
play and could become the focal points or spearheads 
of all training activities. 

To intiate programmes of staff development and 
training, a start should be made with principals since 
thev will need to carpr through the reorganisation and 
to he the agency which ensures that teaching staff 
follow programmes of training and make use of their 
new skills. For this reason it is urged that the princi¬ 
pals of contributory colleges should have a major 
share in the academic governance of colleges of 
teacher training or at least should form advisory com¬ 
mittees for these colleges. 

Since the 'ITT'is will have such a major role to play 
the direction and governance of these institutions 
and the staffing and provisioning should be ^ven the 
highest priority so that personnel of the highest calibre 
available are engaged in planning and executing their 
actirities. There is need to co-ordinate the activities 


They would perfrom this work in a variety of ways: 
^ ®3Wl3inh>8 a cadre of high level specialists who 
would be available for advice and consultation; by 
organising both long and short in-service courses for 
serving staff in the methodologjr of technical teaching, 
the use of educational aids, and in the introduction 
of new aspects of teaching. They would pro¬ 
vide me central point of reference for curricu- 
lum development and for the preparation and 
production of teaching materials iqcluding books, 
teaching aids and equipment 

It is observed that in the recent past the TTTIs 
have offered a long course in three parts. That it 
has been a long course is considered a major disin¬ 
centive to the active participation of the teachers who 
are most in need of training, involving as it does 

** heaviest demand on the family 
Sf doubted whether 

+ 1 ,^ ® agency to e.xecute two of the 

^ programme—^namely, (a) the 

advancement of subject knowledge and 
Wfte arrangement of indu.strial exeperience The 

^ *5® ^PPf<’P"ate institutions for 
researching mto and developing methods of imole- 

^ Pnncipals and others who are going to 

However, that teachers undergoing these necessarv 
programmes of gaining industrial experience and im- 

lacncd to L i 11$ for the following reasons: 

(i) In fast mo^^g technologies such as control 
systems and electronics and in eaS aS 
every specialist technology the TTT Is can¬ 
not be expected to havf speciaVst profSl 
S* necessary equipment and^facili- 
ties. The Institutes of Technology sXe 
cngineenng coUeges and the lesefrch and 
other institutes such as CMTr should mSe 
he major contribution and in some ™ res 
the teacher can work fnr .. j . ® 
'higher degree. a 

(ii) Reference will be made later tn j 

reduce the number of pcopiyteWn/.f^^i^ 
valuable time of indusS «ecSe? 
others ,n arranging and superS^ frafi, 
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iag programmes. The matters of arranging 
successful industrial co-operation is very 
dependent on establishing goodwill and per¬ 
sonal relationships with executives and 
managements. Too many people ap¬ 
proaching managements can destory good¬ 
will and succesrful co-operation. 

(iii) Much travelling time and cost is wasted to 
the detriment of production time in staff of 
TlT'ls arranging and spervising the train¬ 
ing of teachers at a distance throughout a 
region. It is suggested that the. polytech¬ 
nics and colleges will need to have indust¬ 
rial liaison officers to arrange and super¬ 
vise industries training and that the poly¬ 
technics, either singly or in groups, should 
have senior staff allocated to work with the 
TTTIs to act as tutojrs at the polytechnics 
and to follow up a nd supplement the train¬ 
ing given at TTTIs. 

By freeing the TTTIs from these commitments, 
which have restricted their influence to a relatively 
small number of teachers spread widely over the 
country, we would allow them to concentrate their 
influence in such a way as to have a critical effect on 
a selected number of key institutions, and establish a 
pattern of excellence which could eventually affect 
the country as a whole. 

The TTTIs should concentrate on pedagogical 
training and the development of socialogical and ad¬ 
ministrative studies for polytechnic and engineering 
college staff. It is essential that the pedagogical ele¬ 
ment should rem ain technology oriented and all the 
activities of TTHs should be oriented to the specific 
needs of teachers in technological and sociological 
adult and post school education. 

Wherever teachers are encouraged to use teaching 
aids and materials it should be ensured tiiat these aids 
and materials are readily available in India. If they 
are not available but none the less necessary, then it 
is suggested that the TTTIs should take the neces¬ 
sary initiatives towards arranging for development and 
manufacture so that this is done at one most econo¬ 
mic and speedy centre. 

II. Some Further Bandom Observations 

There is much concern about student unrest, not 
only in India but all over the world. Unrest among 
any community may be fomented but fomentation 
cannot be successful in a clear ambience. It is un- 
Ukelv that human affairs can be so perfectly adminis¬ 
tered that complete clarity is even achieved and 
while clarification should be the main aim, some 
equally effective counter-fomentation will be neces¬ 
sary. Today’s unrest among the young is evidence 
of earlier maturity. 

Awareness of social maturity and the need for 
good personal management is not seemingly well 
developed in the educational system. A curriculum 
of up to 40 hours a week of instruction in almost 
purely technical subjects does not produce an edu¬ 
cated man. It can have the opposite effect of pro¬ 


ducing an automation who is so dulled by drilling 
in technical data that he is unaware of the retd 
management issues. Large successful firms in the 
UK who spent considerable effort in developing tech¬ 
nical training schemes for craftsmen discovered that 
these trainees were still ineffective even in the narrow 
sense of maintaining a high productivity. These 
firms have now recognised that the greater need is for 
the sociological education of their employees. 

To apply the above to the reorganisation of poly¬ 
technic education means that curricula need to be 
revised to devote less time to class and laboratory 
teaching in technical subjects; this implies the need 
for greater effectiveness of teaching in the reduced 
hours and to allow more time for student corporate 
life and other means of developing young people as 
whole well-balanced persons able to face not only the 
technical but also the social challenge of industrial 
responsibility. It also means a development of aca¬ 
demic staff more aware of their social responsibilities 
and devotion to the development of whole student in¬ 
terests and very keenly alive to student thou^t so 
that at least they can sense and act quickly to eradi¬ 
cate root causes of unrest or indiscipline. In the 
ultimate however one would strive to attain a condi¬ 
tion in which unrest or indiscipline did not arise. It 
is of course essential to this development of staff that 
their own selection and administration should be of 
high order and that they should be supported in their 
efforts by iheir governments. 

Linked with the above, I would want to make an 
observation on what I consider to be a common mis¬ 
conception. It is repeatedly said that the dlplomate 
of the polytechnic is intended and recruited by indus¬ 
try to become a supervisor. The supervisor’s job in 
industry seems to be conceived as one of giving orders 
or intructions for work to be done. It seems to be 
overlooked that the giving of orders is an interaction 
between persons or that the real job of the supervi¬ 
sor is to motivate a group of people to work towards 
a common end. A man can be a good engineer, a 
good techniician or a good craftsman or workman 
without having anv of the qualities which make him 
a group leader. The selection of leaders with these 
qualities, education to develop these qualities and 
training to perform leadership well or in the use of 
management tools is quite separate from the relec- 
taon, education and training of engineers, technicians 
or craftsmen. This needs to be recognised and the 
whole structuring and implementation of manage¬ 
ment selection education and training conceived as 
a separate faculty. Generally, management and 
supervisory education is a postgraduate of a post- 
appreeiceship study, since maturity in the job situa¬ 
tion is a necessary entrance requirement. None the 
less, since engineers, technicians and craftsmen are 
members of a working team and of society and some 
are potential supervisors, there is need for liberal 
education and some study of administration to be a 
part of all curriojla and in some courses it may be 
the major part. 

It is appropriate here to refer to the commonly 
held view that part-time courses should be ip the stu¬ 
dents’ own time. It is most strongly urged that in- 
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dustty should be persuaded to give release for educa¬ 
tion and to recognise that tired people cannot benefit 
from teaching, that free time is learning time, that it 
is learning that matters not teaching and that further 
education will often replace and be more effective 
than works training. Industry would never consider 
asking employees to return to the works outside 
working time in order to receive further training. 
Moreover, the opportunity to attend evening classes 
at college is only really open to those living within 
easy access of the college. Colleges are often some 
miles away from home and workplace. 

HI. Underlying Causes of Defects in the System In¬ 
centives and IXsincentives 

I have left this Section to the end because I lealise 
toat it may be the most difficult and intractable of 
solution. Also it enters fields in which I am not 
necessarily expert and there could well be larger 
issues involved which over-ride the very narrow view 
which I have taken. 

However, my further thinking led me to the con¬ 
clusion that it was necessary to seek out the funda¬ 
mental underlying causes of defects in the system. 
These defects in the system of technical education 
seem to be already well known by all concerned with 
the system and after Mr. Henninger and I had pre¬ 
pared our joint statement we observed that we had 
come to the same conclusions as other various com¬ 
mittees ^d visiting experts in a period 1961 to the 
present time. I have come to the conclusion that fur¬ 
ther recommendations and plans for reorganisation 
will be of no avail unless the underlying causes of dis¬ 
appointing results attending the efforts of staff, heads of 
departments and principals are recognised and unless 
determined efforts are made to eradicate these causes. 
Qjhsequently I have questioned repeatedly at all 
levels Le. State Directors of Education, Principals, 
Heads of Departments, Lecturers. i find that while 
answers vary from state to state as might be expected, 
it has been presented to me from innumerable reli¬ 
able sources ^at there are well defined disincentives 
in the administration and conditions of employment 
which are truly at the root of most if not all of the 
defects in the system. I will therefore deal with this 
question of incentives and disincentives since in edu¬ 
cation more perhaps than in any field of human en¬ 
deavour—success ultimately depends, on the morale 
and conviction of individual teachers and those in 
positions of academic responsibility. It is likely that 
I have not uncovered all the factors and I would sug¬ 
gest that a further thoroueh-going investigation by a 
team of impartial <^nsimants drawn from all the 
Mates, of Indian nationality and unimpeachable pro¬ 
fessional integrity would be of inestimable value in 
making a dynamic forward step towards increased 
effectiveness of the system. 


system alone, since on the one hand the standard of 
the professional engineer should be at least as good 
as that of the technician and likewise there is no 
real well-defined margin between craftsman and the 
range of techniciar. employment. All parts of the 
sy3te.Ti can benefit each other and the output of engi¬ 
neers, technicians and craftsmen must work as a 
teaffi- 

Some colleges I have visited, and perhaps many 
colleges throughout India, have clearly recognisable 
good staff, equipment, facilities and expertise and 
high potential. Too often however some factor or 
factors is or are preventing the college authorities freim 
offering a course and an educational qualification 
wWch is real and significant in terms of the quality 
of engineer required to develop the industry of India 
or engineers who will exercise individual initiative 
towards supplying the community with readily avail¬ 
able engineering aids to greater prosperity and well¬ 
being, Too many other colleges are content to sink 
further and further behind and do no more thhn be 
content with going through the motions of enrolling 
students, taking classes, conducting terminal exami¬ 
nations with seemingly little thouj^t for the value or 
betterment of the end product. I will now eyamiiift 
the possible causes of this in Sections 1-5 below; 

1, My first observation concerns the system of 
colleges affiliated to universities, but the same re¬ 
marks are applicable to colleges within a state ope¬ 
rating a State examination. Taking the affiliated 
college as the example, unless the staff of the college 
have a strong voice in the academic governance of 
the university and even when they have, attempts by 
one college to improve curricula, syllabus content or 
examination quality are thwarted by other colleges or 
interests who say that the group of colleges have not 
all the necessary finance or facilities to make it possi¬ 
ble to change. To overcome this problem I would 
like to give a few observations on the operation of 
the Council for National Academic Awards in the 
U.K. I am not suggesting that herein lies a ready 
solution for India—^rather I suggest that the mode of 
operation should be studied in. case an Indian solu¬ 
tion can be devised from some of the facets. 

In the U.K, the academic independence of univer¬ 
sities has been sacred and there was much discussion 
and controversy in the 1950 as to the form of quali¬ 
fication to be awarded in colleges in the Local Autho¬ 
rity Sector after a technological course at first degree 
level. After a period when the NCT.A was set up to 
award a Dip. Tech, and this qualification had won 
^eem and recognition the NCTA was replaced by 
CNAA which would award first and higher degrees 
not o^y in technology but also in Arts and Sociolo¬ 
gical disciplines (B,Sc., B.A. and Masters and Doc¬ 
torates), 


Fkrsdy, I would define the system as not only the 
imly^hnic system of technic^ education but also 
me Universities and Engineering Colleges and the 
Industrial Training Institutes, While I have concen- 
tmted on the polytechmcs since this was the brief 
of the Special Cornmittee, I believe it would be a 
mistake to reorganise and improve the polytechnics 
and to leave the engineer and craftsman producing 


T^e CNAA has a charter to award degrees and 
has form^ a number of subject panels. The mem- 
wrship of these panels embraces university s taff staff 
from colleges (which award the Council’s degrees) 
representatiYes from industry and business, and from 
the approbate professional and national educaHonal 
bodies. There is now a clearly recognisable modus 
opcrandi. Firsfly, the Counefl has been extremely 



careful that the new penny of its degree shall be at 
least as valuable (some would say more valuable) 
than the existing degree currency value. When the 
necessary financial sanctions have been obtained, ^ a 
college will put detailed proposals to the Cotmcil. 
After consideration of the written scheme and sup¬ 
porting evidence, a visiting panel of the CNAA will 
assess in depth whether the academic governance, 
the qu^ty of thinking on the part of individual staff 
members, the accommodation, facilities and equip¬ 
ment of the institution, the arrangements for assess¬ 
ment and external moderation are such that the 
course and final assessment of the college can lead 
to the award of the CNAA degree. If the Council 
are satisfied then the college is approved and left to 
operate the course and make awards usually for a 
period of five years, ^ter that time the approval 
will be renewed or withdrawn after a further similar 
investigation by the CouncU. 

I would repeat that this may not be the solution 
for India and perhaps some other system such as 
the accreditation scheme of the American Society for 
En^neering Education or some other system would 
be more favourable. The important thing is to pro¬ 
vide incentive for the elevation of the quality of quali¬ 
fication and to give the maximum autonomy to the 
college -while retaining adequate control over main¬ 
tenance of minimum standards. It will be noted that 
in the CNAA system financial control is exercised by 
the education authorities prior to and concurrently 
with the academic control exercised by the CNAA. 


2. Colleges are constantly under pressure to ad¬ 
mit students according to quite arbitrary and often 
low-quality entry requirements; there is similar pres¬ 
sure to promote or give the final award to students 
who have not made satisfactory attendance or per¬ 
formance. The motivation for this pressure is doubt¬ 
less to give better opportunity—^the result is some¬ 
times the opposite since it destroys people and com¬ 
mits them to frustration. I would illustrate this by 
quoting a senior executive of a large undertaking. He 
said, as many other industrialists have said, that they 
were quite content with the quality of intake of gra¬ 
duates and diplomates since they carried out Aeir 
own training (he did not say at what cost), after being 
able to select an intake of only 5 per cent from the 
new graduates and diplomates who applied. No in- 
dust^ could afford to consign 95 per cent of its pro¬ 
duction to the scrap heap. 


The pressures to incretuie input and ou^ut with¬ 
out regard to quality should be firmly resisted. 

3. College staffs once employed^ at assist^t lec¬ 
turer level can normally expect to rise to senior level 
according to seniority only. Where selection is made 
there is sometimes suspicion that the selection is by 
other considerations than merit. Unless opportuni¬ 
ties for. promotion occur because the system is to 
expand (and it is not thought that it should expand) 
there is tittle incentive for staff to improve their teach¬ 
ing or develop the college facilities. It is strongly 
recommended that means should be devised for re¬ 
cognising good performance, satisfactory completion 
of teacher training or industrial experience, work in 
the development of teadiing or teaching aids; work 
in the selection and placement of students, work in 
the development of college corporate life, or in stu¬ 
dent guidance. It is suggested that promotion from 
grade to grade should be by selection, taking account 
of merit on any of the above considerations. The 
selection procedure should be beyond suspicion and 
recommended by carefuUy-appointed committees with 
membership predominantly of educationists and in¬ 
dustrialists with experience of personnel management, 
if necessary drawn from areas other than that in 
which the appointment is to be made. 

4 . While it is necessary to retain democratic con¬ 
trol of public expenditure, there is need to ensure 
within broad ti^ts or control, that the authority of 
principals and Heads in academic matters and in 
necessaty maintenance of staff or student discipline 
is not easily over-ridden b-xause, if it is, the whole 
system can be undermined to the detriment of con¬ 
tinuing effectiveness. 

5. There are some unfortunate consequences aris¬ 
ing from the separation under different Ministries of 
the I.T.Is which produce craftsmen and the polytech¬ 
nics which produce technicians. The margin bet¬ 
ween technicians and craftsmen is not easily defined, 
both I.T.ls and polytechnics are concerned with 
efficiency of instruction, both need close relation ship 
with industry and busy industrialists do not welcome 
duplication of discussion with outside bodies, the 
polytechnics and I.T.Is can both benefit from an In- 
terchan^ of experties and facilities and for many 
people in engmeeriog there is need for natural pro¬ 
gression from craft to technician employment. The 
unfortunate consequences of I.T.L and polytechnic 
separation should be recognised and continual active 
steps should be taken to reduce the frictiomti inter¬ 
face. 



ANNEXURE A 


Dissertation on the operation of Industrie Training 
Boards in, the U.K, and their relationship with Techni¬ 
cal colleges—seen from the point of view of relevance 
to India. Prepared at the request of Ptofess^r 
Damodaran. 

One should first look at conditions in the United 
Kingdom prior to the passing of the Industrial Train¬ 
ing Act in the mki-1960’s. From the 1920’s and 
earlier, the largest firms, particularly those employing 
engineers, had established training schemes, had 
training officer at a senior level and operated training 
schools as well as arranging on the job training. 
During World War II there was considerable develop¬ 
ment of training facilities, in the serAdees, in civilian 
industry and under the Ministry of Labour. The 
nationalised industries such as National Coal Board, 
Electricity Boards, had well established training 
schemes. Trainees were recruited from Universities 
and Colleges of Technology, from Schools and also 
adults. 

The professional bodies such as I. Mech. E., I.E.E. 
laid down firm standards for admission to member¬ 
ship i.e. a specific period and type of: 

(a) practical workshop experience. 

(b) responsible experience and also. 

(c) a specific educational requirement. 

Technical Colleges offered courses which in the 
1950’s were almost entirely day release and post 1960 
increasin^y block release or sandwich. Major col¬ 
leges divised sandwich courses in conjunction with 
industry; sometimes the initiative came from an in¬ 
dustry in need of particular kinds of en^eers. The 
typical technical college in the U.K. vnil otter cour¬ 
ses in en^eering, business studies, construction, 
sciences and perhaps mining, printing, or textiles ac¬ 
cording to the ftwality. Courses vnB range in level 
from degree or professional throu^ technician to 
craft or operative. In construction particidarly but 
also to an extent in engineering, the craft course at 
the technical college would deal with the how, why 
and method of the craft and leave the apprentice to de¬ 
velop skill and speed at work either by organised 
training or by working with skilled men. Many col¬ 
leges developed full-time courses at first and second 
year efaft level in which both the educational and 
training components were given, the latter in the col¬ 
lege workshops. At technician level City and Guilds 
courses were well established in mechanical and elect¬ 
rical engineering and the national certificates were 
becoming recognised more as a higher technician quali- 
ficafion than as a route to professional status. The 
Institutions of Mechanical and Electrical Engineering 
had published recommended forms of practical train¬ 
ing for the professional en^'neer. Ihis was the situ¬ 
ation when the I.T. Ac^ became law. TTie intention 


of the Act was to make training provision more uni¬ 
versal among the smaller industries as well as the 
bigger and in all industries and commercial situations 
including retail trades, in various textile industries etc. 
The Act empowered Training Boards to be set up, to 
finance themselves by charging a levy on industry, to 
prescribe schemes of training and to pay grant to em¬ 
ployers in respect of training which satisfied the 
Board’s requirement. Schemes of trming would 
not be approved unless at least the equivalent of one 
day a week release was given for associated further 
education. Boards were set up to administer train¬ 
ing in groups of industries according to the Ministry 
of Labour Oassification. This meant that for example 
engineers would be employed in industries which ^d 
not come under the l^^neering Industries Training 
Board and likewise buildersl and commerical staff 
would be employed by firms coming under the En¬ 
gineering Industrie Training board. It was agreed 
between boards that they would adopt the training 
schemes of one of them, e.g. all boards would expect 
mechanical fitters and turners to be trained accord¬ 
ing to the recommendations of the Engineering In¬ 
dustries Training Board. Boards were formed over 
the year—the EITB was one of the first and Retail In¬ 
dustries, one of the more recent and there are some 
industries for which boards have not yet been formed. 
The E.I.T.B. and the Motor Industries Training 
Board are among those which have developed fastest. 
Each board sets its own levy and grant rate. Some 
boards have got on further than settin g schemes of 
further education. Taking the EITB, however, it 
concerned itself at first with setting first year schemes 
of craft training. A general first year scheme was 
adopted for sdl crafts with the intention that in the 
■second and subsequent years training would be given 
in specialist modules e.g. turners, electrical fitters, 
welders. The first year scheme was recommended 
to be in off-the-iob training worksh^ either attach¬ 
ed to firms or set up by the board itself or in many 
cases in technical college workshops. In the latter 
case the colleges were more easily able to give an 
integrated course of education and training. 

It should be said that the expected rapid expansion 
of demand for college places did not take place be¬ 
cause it seemed that major indastries had already es¬ 
tablished training schemes and the firms which were 
not providing training regarded the levy of the board 
as just another tax like selective employment tax 
which was introduced at about that time, which they 
were able, to recover by passing on to their customers. 
None the less, considerable gains have accrued alreadv 
from implementation of fhe Act. The Science and 
Art of Trmning is being considerably developed, there 
is a growing force of training officers and instructore 
employed by industry and the boards and these are 
required to follow courses in Technit^ colleges. 
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There has developed a rapid and fruitful interchange 
of ideas within the U.K. and with practice abroad 
and the skills of job analysis, devising curricula and 
training are developing rapidly, such that training 
time is bing drastically reduced and the resulting 
greater efficiency will show overall economic as well as 
social benefit. 

The E.LT.B. has only recently published its first re¬ 
commendations on “The Training of Technician En¬ 
gineers” and work is continuing in the Technicism 
field. A Report on an inquiry into the employment 
and training of techmclans in the engineering industry 
1969 is now bdng considered by the board and may 
be published shortly. This inquiry was a nationwide 
survey and the findings occupy some 60 pages. The 
Report analyses in some detail where technicians 
work, their age and qualifications and the work they 
do. It should be noted that ‘Supervisory activities 
accounted for only 6 per cent of the total time work¬ 
ed’. 


To answer the qu^tion ‘what is the relationship 
between I.T.B.’s and technical colleges’, it is worth 
noting that the Technical Training Policy Commit¬ 
tee of the E.I.T,B. has some 14 members of whom the 
Chairman is Head of Department at a College of Tech¬ 
nology and four others are a Principal, an examining 
body officer, and two are H.M.I. (Technical Edu¬ 
cation). 


Release to colleges for further education is com¬ 
pulsory for the receipt of grant. Many colleges 
conduct full-time training courses for the board. 
Training officers and instructors courses are conduct¬ 
ed in colleges. The devising of educational curricula 
to match the board'^s training requirements is a matter 
for the educational service and is done by committee 
with a membership predominantly of teachers. The 
integration of training and technical education to 
keep instruction in step means close liaison between 
college and works training staffs. 



ANNEXURE B 


Electolronics and Telecommunications 

I was asked to make observations with particular 
reference to the fields of electronics and teleConumi- 
nications and in the last few weeks I have looked 
more closely into the departments of colleges offer¬ 
ing these subjects and also I have visited small and 
major industries in Madhya Pradesh, Andhra Pradesh 
and in Bangalore. 

The present industrial firms who manufacture 
electronic and telecom equipment and components 
in India have been built up either in collaboration 
with firms abroad or with the Departments of Defence 
or Posts and Telegraphs. In one case a government 
research establishment formed the initial cadre of 
what is now a public undertaking. 

The manpower needs of this type of manufactur¬ 
ing industry are in the phases of: 

1. Research and Development. 

2. Product development. 

3. Production planning including development of 

production test equipment which in this in¬ 
dustry is often electronic. 

4. Direct production and testing. 

5. Servicing or maintenance. 

Research and development activity is minimal be¬ 
cause of the collaboration. It is development of the 
product and of production test equipment which 
needs engineer specialists in electronics and/or tele¬ 
communications. On an all India basis there seems 
to be a ready supply of graduates capable of develop¬ 
ing this activity and industry seems able to be highly 
selectiv^in recruiting these people. Possibly die 
major employement in these industries is in produc¬ 
tion planning and control of production. It should 
be borne in mind that this is a production engineer 
(sometime a chemical or process engineer) activity 
rather than requiring specialist electronic engineers. 
None-the-less the production engineers need some 
knowledge of electronics. Bearing in mind the 
wider applicatiom of electronics and for that matter 
other systems such as pneumatics and oileomatics. 
study of system engineering with understanding of 


basic theory is becoming a desirable component rf 
all production engineering curricula. 

One of the major firms I visited contemplates a 
five times or more expansion of their activities in the 
next two or three years but after that expect that their 
need of new engineers will flatten off. This industry 
is hoping that the educational system can assist with 
or take a major part in the training for this expan¬ 
sion. While the time scale is too short for a college 
or colleges to acquire staff, develop curricula and tun 
a course (and if they did so, the demand would dis¬ 
appear after or before the first output), advantage 
might be taken of iflus wish of industry to establish 
training schemes in co-operation with the colleges so 
as to build up expertise and capability for future 
wider needs. 

At the present scale of production, the manufactu¬ 
rers seem able to look after the servicing of their 
equipment by setting up their own agencies in the 
major regional COT.tres, or they supply equipment to 
users such as defence, posts and telegraphs who have 
their own trained servicing personnel. At some later 
stage when more equipment is produced for the public 
at large, there will be need to anticipate the need for 
servicing tchnicians and mechanics. 

I should complete this annexure by referring as I 
did in my joint statement with Mr. Henninger to die 
need for college courses to be up dated, oriented 
towards the transistcn and other solid-state-devices, for 
more laboratories to be equipped on a self-made basis 
with circuit boards. Some departments are making 
good progress in this direction but . there everywhere 
seems to be need, o^f a low priced oscilloscope so that 
this valuable teaching aid can be available in quantity 
almost on the same scale as the universal test meter. 

In the field of electronics more than any other, be¬ 
cause of the rapid developments in technology, there 
is need for teachers and practising engineers to be 
continually updating their knowledge and it is suggested 
that due provision and ^owance should be made for 
this especially in the colleges which may have only 
one teacher working in isolation in this field. An 
appropriate engineering college or Institute of Tech¬ 
nology working in collaboration with specialists in 
iiidustry could usefully run frequent courses on an all 
India basis. 


85 



SECTION III 


Sii^estlons conceniing Polytecbnic EducatioD In In^ 
Pwrf. W. D. Kurz, West Geniiaojr> 

Introduction 

As other foreign advisers, I vtras given the oppor¬ 
tunity to visit institutes of technical education, indus¬ 
tries, and other bodies to inform myself about the 
present conditions of technicians’ education. During 
six weeks of travel I was in Delhi, Calcutta, Bombay, 
Coimbatore, Bangalore, Madras and Hyderabad 
where I saw various kinds of institutions and indust¬ 
ries and talked with representatives of Government, 
principals, stalS members, students, former students, 
industrialists, and others who are concerned in the 
education of technicians. To aU of them I wish to 
express my thanks for Iheir friendly help, and espe- 
ci^y to Prof. G.R. Damodaran for his careful guid¬ 
ance. 

Contents 

1. Education of Technicians Germany—^India. 

1.1. Job Description, Routes of Education. 

1.2. Comparison. 

2. Critique of Indian System. 

3. Suggestions. 

3.1. Structurei of Polytechnics. 

3.1.1 Rules common for all Polytechnics. 

3.1.1.1. Duration of Courses including Industrial 
Practice. 

3.1.1.2. Previous Education of Students (App.) 

3.1.1.3. Procedure of Examinations. 

3.1.1.4. Previous Education and Industrial Ex¬ 
perience of Teachers (App.) 

3.1.1.5. Procedure in Engaging Staff-Members 
(App.) 

3.1.1.6. Teaching Obligation, Size of Classes 
(App.) 

3.1.1.7. Salaries. 

3.1.1.8. Qualifying Period, Rules of Transfer etc. 


3.1.2. To be initiated by Institute, Approval of 
Ministry necessary. 

3.1.2.1. Curricula, Establishment and Abolition of 
Courses (App.). 

3.1.2.2. Placement of Industries Practice. 

3.1.2.3. Engagement of Staff-Members (App.) 

3.1.2.4. Purchase of Equipment, etc. 

3.1.3. To be settled by Institutes autonomously. 

3.1.3.1. Admission Criteria (App.). 

3.1.3.2. Syllabi (App.), 

3.1.3.3. Examinations. 

3.1.3.4. Organisation of Labs & Utilisation of 
Equipment (App.) etc. 

3.2. Faculty Development (App.). 

3.3. Collaboration with Industry. 

3.4 Motivation. 

3.5. Institutes in Rural Areas. 

3.6. Role of Tm’s (App.). 

3.7. Short-term—^Long-term Measures. 

1. Education of Technicians Germany—^India 

1.1. Job-Description, Routes of Education 

I take for granted that the reader is familiar with 
what in India is understood by the word technician. 
In Western Europe and in the United States the jobs 
of techmcians do not include—in contrast to Indiar—* 
the duties of supervisors and foremen. The German 
routes of education leading to technicians, in the In¬ 
dian sense of the word, are shown in Qiart L It 
must be mentioned that in spite of the schematical 
similarity between the Indian route of education mid 
the three left column of the German routes leading 
to “Ingendeur (graduiert)” the jobs obtained are mostly 
different. Only a small share of those who become 


♦Submitted in December 1970* 
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(gradmert)” get jobs as technicians. Most “Diploma-Ingenieuren” the German species of profes- 
of them share the field of professional wcnrk with sional engineers. 



1 VACATlONAC SCHOOL 6 SCHOOL OF eNGINCeRlNG 

2 technicians' school e HIGHER SECONDARY SCHOOL 

3 foremans' COURSE 7 SECONDARY SCHOOL 

4 foreman e GRADUATED ENGINEER 

APPRENTICESHIP 

CHART 1 employment IN INDUSTRY 


1.2. Comparison 

I^els: In Germany, there are tnree kmds of tech¬ 
nicians (again on the basis of the Indian term): 

“Meister” (supervisors) have the greatest practi¬ 
cal (8.5 years) and the lowest theoretical 
(1 year) background. 

“Tcchniker” have less practical (5.5 years) but 
more theoretical (1.5. years) background. 


*‘Ing. (grad.)” have the highest theoretical (3 

years) and the lowest practical (2_3.5 

yeare) background. 

Degree of diversification: There mi^t be about 60 
different brandies at each level in Germany. In 
India, the total might be 30. Thus the ratio of 
diversification is about 180: 30. 

Placement of industrial practice: Industrial practice 
as a part of technician training occurs brfore thecw- 
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Meal sdiodling in all cases in Oennany, and in India, 
in-between (sandwich) or after, or, due to present 
difficulties, not at all. 

2. Critique of Indian System 


should depend on the syllabus actually taught (see 

3.1.3.2.). The marks awarded should be composed of 
results of continuous evaluation and the final exami- 
nati<m. 


There is little to be added to what one can readily 
gather at present about the shortcomings deficiencies, 
and drawback of the present system. Therefore a 
brief description of the main aspects mi^t do. Al¬ 
though the German system is far from being ideal it 
avoi^ to a great extent the weaknesses of the Indian 
system. Therefore a comparison of the German and 
Indian systems is used here for demonstration. The 
comparison suggests that students in India have less 
motivation because they do not know beforehand 
where the road that they are taking will lead. They 
have less understanding, especially in practical sub¬ 
jects, because they offiy vaguely conceive what 
their teacher is talking about. They are too young 
(19) at the b^inning of their professional career 
when they are expected to be supervisors and they have 
too little practical skill. These latter factors render 
them unsuitable to supervise skilled workers who are 
superior to them both in age and in skill. Ilie teach¬ 
ers have very little or no practical experience, They 
have to teach according to a prscrib^^ syllabus whe¬ 
ther this syllabus makes sense or not in any particular 
situatiem. They have to prepare their student for 
external examinations and consequently the most suc¬ 
cessful teacher is the one who has the greatest ex¬ 
perience with examination questions. Itey cannot 
collaborate with industry bwause industry hardly 
accepts them as partners. The inefficiency of teach¬ 
ing described above is partly due to the present ad¬ 
ministratively structure of polytechnics. 

3. Suggestiems. 


3.1.1.4. Previous Education and Industrial Expe¬ 
rience of Teachers (App.) 

Minimum: Bachelors de^ee plus three years of 
industrial expeiience of Diplcona plus six years of 
industrial experience (see 3.1.2,3.). 

3.1.1.5. Procedure for Engaging Staff Members 
(App.). 

Every Institute should be entitled to select and 
employ a certain number of staff-members (teach¬ 
ers, administrative officials, librarian, physical di¬ 
rector etc.). Applicants for first employment as 
teachers should be required to pass an oral-cnm-lec- 
ture and colloquim test given by the teaching staff 
of the institute After engagement all teachers should 
be required to attend a course of pedagogical prepa¬ 
ration at the TTTI (see 3.6). Also in the case of 
promotions and appoinitments to higher posts the 
staff should have the right to nominate the candidate. 

3.1.1.6. Teaching Obligations, Size of Classes (App.) 

The number of class hours a teacher has to take 
per week should be low enough to allow for due 
preparation of instruction (about 20 units of 45— 
50 minutes each). The size of classes should be 
limited so that careful evaluation is possible (about 
35 students per class). 

3.1.1.7. Salaries 

Teachers’ salaries should be high enougii to attract 


3.1. Structure of Polytechnics. 


experts from industry to teaching jobs (see 3.1.1.4). 


The structure suggested is in a large measure evi¬ 
dent from the page “Contents” itself, the following 
paragraphs being the respective interpretations. 

3.1.1. Rules Common for All Polytechnics. 

3.1.1.1. Duratbn of Courses including Industrial 
Practice. 


3.1.1.8. Qualifying Period, Rules of Transfer. 

Among other things the attraction of the teaching 
profession lies in security and independence. There¬ 
fore the period of probation should be limited to one 
year and transfers should be admissible only under 
certain conditions. 


The total duration of courses should be 4 years in¬ 
cluding one year of industrial practice. The place¬ 
ment of the latter should be adapted to local condi¬ 
tions (see 3.1.2.2.). 


3.1.2. Actions to be initiated by Institutes, approval 
of Ministry necessary 

3.1.2.1. Curricula, Establishment and Abolition of 
Courses (App.) 


3.1.1.2. Previous Education of Students (App.) 

The previous education of students should last 12 
years as far as minimum conditions are concerned 
(see 3.1.3.1.). At a later date the conditions for ad¬ 
mission should include one year of industrial appre- 
ndt^hip but only after the placement as suggested 
under 3.1.1X has come into vogue, 

3.1.1.3. Procedure of Examinations. 

There should be only internal examinations. Ex¬ 
ternally imposed Roles and Regulations should be 
confin^ to procedure (pass criteria, timing, duration, 
observers admitted etc.). The questions, practical 
problems, projects etc. forming the examination 


Changes of curricula should be allowed whenever 
there are sufficient and important reasons to change 
them. Moreover there are some courses for which 
the present demand is minimal (Qvil Engineering 
in some places) while in some other courses the 
present uniformity in syllabus (by way of level or 
content or both) is not suitable for aU places (too 
amotions in rural areas, too little specialized in indus¬ 
trial! areas). Recently some selected polytechnics 
have been given some autonomy to develop their 
curricula themselves. This is all right as far as these 
polytechnics are concerned, but they should not be 
made models for other polytechnics because institutes 
which are less favoured and less affluent and those 
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situated in smaller cities, with less industry around, 
cannot copy these models. These should develop 
their own curricula suitable to their own conditions. 
In most cases, a modification of syllaW will do (see 
3.1.3.2). Establishment of new courses and mainte- 

3.1.3.2. ). Establishment of new courses on the ful¬ 
filment of several criteria viz. Intake expected in the 
long run. 

Jobs available in the long run. 

Attitude and potential of industry to employ 
apprentices etc. 

I have seen some excellent examples of curriculum 
planning in cooperation with industry on the basis of 
local conditions. Greater varie^ is not necessarily 
synonymous with greater speciausation which may 
lead to unemployment. Above all, it should mean 
variety in subject groupings and levels. Hence ex¬ 
ternal examinations will be nearly impossible (see 

3.1.3.3. ). I believe, however, that the lack of admi¬ 
nistrative control implied in die abolition of external 
examinations will be compensated by the control 
which will be exercised by the success or failure of 
the institutions themselves. This will work to some 
degree by itself as soon as institutes suffering from 
small admission figures and unemployment of their 
turnouts are allowed to shrink and prospering ones 
allowed to grow. As far as the existing practice is 
concerned there is little use in controlling a so-called 
level as long as this level is not determined by indus¬ 
trial needs. 

Regarding the present courses in Qvil Engineering 
I learned that nearly all diploma holders apply for 
employment by government, whilst private industries 
have little need for civil engineering technicians. I 
believe that they would have demand if it is stipulated 
that the drawings presented for approval must fulfil 
the standards of technical drawings and that the erec¬ 
tion of buildings must be supervised continuously by 
the private firms themselves. Of course, also in 
Civil Engineering a technician must have had indus¬ 
trial practice, which means that he must have worked 
on the building site himself. 

3.1.2.2. Placement of Industrial Practice. 

Indust practice can be placed before, in-between, 
and after theoretical studies. 

Placement before has the following advantages; 

A part of the in-plant training can be the same as 
given to those who are going to become skilled 
workers. It can replace training in manual skills at 
school. No close relation is necessary in this case 
between practice and theoretical schooling. 

It can be combined with the pre-entry industrid 
practice suggested under 3.1.1.2. 

Motivation and understanding during period of the 
theoretical studies will become better as a conse¬ 
quence. 

Placement in-between (sandwich) might be ideal 
where collaboration between industry and polytechnic 


is so close that industrial practice can be adapted to 
the actual level of theoretical schooling. Where this 
is not possible we have a pseudo-sandwich before u» 
which, I feel, is not worth the effort. 

Placement after allows a higher degree of specia¬ 
lisation than can be offered by the polytechnic. 
Vocational adjustment, however, is-a duty which 
industry has to take over. Also here the programme 
of training must be harmonized with the foregoing 
theoretical course, and it should include project work. 

The question which of these systems can be imple¬ 
mented effectively depends on local conditions and 
since all of them have advantages and disadvantages 
the choice should be left to the institutes instead of 
all institutes following a uniform arrangement. 
Migration of students between institutes will be com¬ 
plicated when varieties of this kind are permitted, but 
as long as the migration rate is as today (about 1 
pet! cent as I have heard) this should not be consi¬ 
dered a problem. 

3.1.2.3. Engagement of Staff-Members (App.) 

The procedure has been described under 3.1.1.5. 
In comparison to the present practice a vacant post 
can be filled quicker under the furoposed procedure 
and a new staff-member is more likely to have the 
appreciation of his colleagues. Moreover there will 
be a better chance to get experts suitable for the 
posts, 

3.1.2.4. Purchase of Equipment. 

If there are different courses and different syllabi 
(see 3.I.2.I. and 3.1.3.2.) the equipment can no 
longer be uniform. Henceforth it diould be up to 
the heads of laboratories and their pincipal to deter¬ 
mine their requirements and to apply for purchasing 
the necessary equipment 

3.1.3. To be settled by Institutes Autonomously. 

3.1.3.1. Admission Criteria. 

Today, if there are more applicants than places 
the choice is normally made automatically by the 
number of marks the students have obtained earlier. 
The quality of foregoing schooling might, however, 
be different though the marks may be similar. There¬ 
fore the institutes should be allowed to determine 
their own criteria for admission which, o? course, 
must not interfere with the minimum stwdard pres¬ 
cribed (see 3.1.1.2). Preference should henceforth 
be given to applicants who have had earlier industrial 
practice. This could be a means of transition io the 
final status recommended under 3.1.1.2. 

3.1.3.2. Syllabi (App.) (see also 3.1.2.1). 

The present syllabi, compulsory for all polytech¬ 
nics, are unable to bring about equal levels at 
different institutes, even if this is desired. They 
cannot meet special demands on the one hand and 
on the other are likely to be overloaded and outdated. 
(The author of a syllabus to be used by different 
iptitutes cannot take the risk that something is mis¬ 
sing). The teacher is forced by means of external 
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examinations to follow these syllabi and, even if he 
had time to spare, he cannot introduce a new chapter 
because students would consider that a luxury. 
There is no objection if the syllabi are worked out 
by special bodies (as has been done in the past) as 
part of curriculum planning. They should, however 
serve only as guides. A teacher should be allowed 
to modify these‘Syllabi whenever he thinks it useful 
for the purpose of modernisation or job adaptarion. 
This is not possible until the examination system is 
changed. 

3.1.3.3. Examinations. 

All examiiiaitions should be internal. By this 
means the teacher is to a certain degree independent 
and only then can he teach his students how to work 
independently. There is less danger that examination 
questions are repeated because the questions can be 
related immediately to what Has been taught or dis¬ 
cussed before which is likely to be a little different 
each year. Moreover there will be a wider range 
of examination methods. It will be possible now to 
do real design work and not merely drawing (design 
can never! be evaluated in external examinations). 
A teacher who is independent and responsible for 
his own teaching, is likely to be highly respected by 
his students and will contribute a great deal to their 
motivation. It will not however be possible to get 
such teachers except imder certain conditions. Some 
,suggestions in this regard are ^ven under 3.1.2.3. 
and 3.2. Incidentally however, there will never be 
teachers like that until they are given opportunities 
to be so. I often heard that the teachers would not 
jhave the necessary integrity; but at present because 
of the limitations imposed by their own inadequate 
professional experience, uniform syllabi and external 
examination system they are neither called upon nor 
in a pOMtion to display any integrity. 

3.1.3.4. Organisation of Labouratories and Utilisa¬ 
tion of Equipment (App ). 

Analogously to the framing of syllabi, the organi¬ 
sation of laboratories and the method of evaluation 
of laboratory work should be left to the head of a 
laboratory. Moreover there should be no^ restrictions 
regarding the use of equipment for industrial purposes 
(test, research, and fabrication of specials set-ups) 
as long as this does hot interfere wiut teaching (see 
3.3). 

3.2. Faculty Development (App.) 

TUs para refers mainly to the present teaching 
staff This is so because the percentage share of 
new teachers engaged under conditions desenbed 
under 3.1.1.4. and 3.I.2.3. will not rise immediately 
but very slowly. There are recommendations how to 
get rid of “bad teachers” by inquisitory measures. 
But struggle for survival is, as I think, not a good 
basis for faculty improvement. My suggestions are; 
Engagement of new teachers under conditions as 
mentioned above including much higher salaries. The 
present teachers can obtain salaries of equal size 
after fulfilling certain cemditions such as undergoing 
industrial practice during summer vacations, partici¬ 


pation in pedagogical courses, Summer School 
Courses, Degree Courses, obtaining credits in ciuti** 
culiim development etc. All this should be the sub¬ 
ject of a special scheme to define what is suitable for 
teaching different subjects and how far each is counted 
for salary increase. By this means the rest of the 
teachers, who do not make use of the opportunities, 
will be drained off automatically. 

3.3. Collaboration with Industry. 

Every polytechnic should establish an advisory 
council composed of the principal, members of the 
teaching staff and representatives of industry in order 
to discuss and to settle all questions of mutual inte¬ 
rest, viz., placement of industrial practice in the 
curriculum, contents of industrial practice, and places 
for apprentices; (Since it is unlikely that industry will 
offer enough places, ad amendment to the Apprentice 
Act mi^t be necessary as proposed by Shri L. S. 
Chandrakant in “Polytechnic Education in India”). 

Curriculum development and adaptation of present 
curricula to industrial needs (participation of former 
students); Lectures and courses held by experts from 
industry or teachers of institute; 

Industrial problems of research, development, and 
testing to be solved by teachers. (This is possible 
after they have had industrial experience); 

Places for industrial practice durine vacations for 
students and lecturers; 

Visits to industrial firms; 

Supply of printed matter (catalogue etc.) for 
students and teachers; 

Grants of money and equipment, (machine tools, 
testing eejuipment, computers etc.); 

Scholarships for students and teachere. 

This list may appear rather optimistic compared 
with the present reality, but collaboration will im¬ 
prove as soon as there are more teachers who have 
been experts in industry earlier. 

3.4. Motivation 

It might be useful if in the last years of preparatory 
schools the boys and girls get some instructions about 
India’s tasks and problems of social and industrial 
development, ^her sources of motivation are in¬ 
dustrial work or training before theoretical studies 
and, last but not least, teachers( who have a mothm- 
tion themselves. However, the main source of moti¬ 
vation is the reputation a diploma holder enjoys and 
the salary he gets. The motivation of teachers has 
partly to do with the way thefy become teachers (see 
3.1.1.4). As long as the period of industrial expe¬ 
rience of three to six years is not merely an appren¬ 
ticeship but a period of successful career, applicants 
for teaching positions will normally have an inclina¬ 
tion for teaching. 
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3.5. Institutes in Rural Areas 

There are many polytechnics in which the admis¬ 
sions went down to very low figures. For instance 
in Mysore State one third of the institutes have less 
than 30 per cent admissions compared to capacity 
On the other hand there are many institutes having 
admission figures between 90 per cent and 100 per 
cent of capacity. The first group belongs to rural 
areas; the second to urban areas. 

That means that the low admission trends are not 
only brought about by the present economical situa¬ 
tion. The main reason is the location of these 
institutes in areas where they have little basis to exist 
and there should be no compunction about closing 
down some of them. The majority of the rest should 
be required to thorou^y modify and reorient their 
courses in keeping with local needs. (The staff- 
members have plenty of time for curriculum research 
at present when admissions are so low). At any rate 
there will be a great calpacity to spare both in facili¬ 
ties and in staff. Partly this could be used to estab* 
lish new courses in the field of agriculture. The 
levels and contents of these courses will have to be 
very different in different locations. There are areas 
where the degree of mechanisation is so low that a 
start can only be made by some Peace CJorps ^proach 
in order to create a demand of skilled labour and 
machinery in the future. In some areas there is a 
certain demand for distribution commissioning and 
maintenance of small size machinery like power tillers 
and pump sets and there are also other areas where 
there is a demand for distribution and maintenance of 
heavy equipment such as tractors and accessories. 

A curriculum cannot always be planned after exist¬ 
ing manpower demands (in area where there is no 
technical manpower demand). In such cases it will 
be necessary to. establish at first a programme for 
agricultural deveFopment and mechanisation. It 
should be up to the local authorities of tibe h^stry 
of Agriculture to develop curricula according to local 
needs. In most cases the diploma level will be too 
high and instead the ITI level might be more suitable. 
Analogously, courses for Fishe^ could be established. 
A programme of this kind mi^t help to prevent a 
part of the rural intelligentsia from emigrating to the 
big cities. 

3.6. Role of TTri’s (App.) 

The present programme of TTTFs is surely useful 
(upgrading courses, teaching pedagogy, development 
of educational aids) but it might be m^y decades 
until all teachers have attended these courses. The 
TTTI’s should withdraw from upgrading courses and 
leave this field to the IIT’s and industry. Instead 
they should concentrate upon the latter items. In 
addition pedagogy should include instruction about 
bow to plan, conduct and evaluate examinations (see 
3.1.3.3). New teachers should attend a rather short 
course (about a quarter of a year) to get familiar with 
basic ideas (see 3.1.1.5). Those who are already 
teaching may choose between attendance at the 
same course of participation in an equivalent cor¬ 
respondence course (see 3.2), By no means should 


performance at this course play a dominant role in 
the appointment of new teachers. A teacher who is 
competent in his technic^ or scientific fields, that is 
someone who knows what to teach, is normally able 
to find a way how to teach. And generally he will 
be more successful by teaching in his own style than 
by adopting some so-called scientific method. Within 
the frame of autonomy as described earlier a centre 
for clearing and exchange of curricula and syllabi will 
be necessary. Perhaps the TTI’s can take over this 
task. 

3.7. Short-Term Long-Term Measures 

The reorganisation could be started after a short 
period of preparation if responsibilities and powers are 
delegated successively to a lower level as described 
above. “Successively” refere to both sequence of 
measures and sequence of institutes. The introduc¬ 
tion of industrial apprenticeship after the issuance of 
an amendment to the Apprentice Act is hkely to take 
the longest period of time and should mark the end 
of the transition period. Institutes which, after a due 
period after the issuance of the act, do not succeed 
in getting the necessary training places for their 
students, may not have the necessary basis for exist¬ 
ence. There are, of course, some aspects such as 
faculty development and collaboration with industry 
to the full extent where no limitation can be set on 
the transition period. 

The success of a reorganisation, as outlined above, 
will depend not only on the enunciation of policy, 
delegation of powers and autonomy, and enactment 
of legislation but also on understanding, acceptance, 
interpretation, and implementation of the spirit behind 
the proposals. The principals hold the key positions 
and success can only be achieved if they are convinced 
by and are enthusiastic about the plan for reorgani¬ 
sation, and are ready to ensure that the delegated 
authority and autonomy are exercised. 
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APPENDIX 3.1.1.2 

Previous Education of Students 

The following reasons favour the extension of the 
preceding school course to 12 years: 

1. Complaints by almost all people concerned 

with technical education about the short¬ 
comings of the present school education. 

2. Too low an age presently at the start of the 

professional career (19 years now). 

3. A comparison with technician education in 

other countries. 
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A cjomparison wita fae technician training in the 
U.S.A, and the countries of Western Europe* shows 
a school education period between 9 to 13 years in 
those countries against the 11 years prevalent in 
India at the moment which would seem to be a good 
median value. However, if one considers the spe¬ 
cial situation of present day India, this 11 years 
period does not appear to be sufficient. In order to 
illustrate this point a comparison should be made 
between “Techniker” and “Ing. (grad.)” (See 11.) 
on the one hand and the Inman Technician on the 
other. Indeed, the previous schooling of the “Tech¬ 
niker” is 9 years (it is proposed to raise this to 10 
years), but it should be remembered that most of 
the ^ople who attend the “Techmker” course are 
already specialists in the same field in which they are 
seeking education. This is not valid for the Tech¬ 
nicians in India, since, for various reasons, educa¬ 
tion here cannot be so specialised. In addition there 
is hardly any problem of communication in Germany 
Even if the ability of “Techniker” to express them¬ 
selves in their mother tongue is not high, it is accept¬ 
able through the narrowness of their fields of 
specialisation. 


(which even there is a poor minimum) the require¬ 
ments of previous schooling in the case of Indian 
students could be worked out as below: 


Previous schooling as in the case of Ger¬ 
man 


man “Techniker” . 

» 9 years. 

Addfor: 

(») The earlier start of schooling 

, . 0*5 years 

(it) One or two “Foreign languages” . 

, . I ‘ 5 years 

(Hi) Influence of environments . 

♦ O’5 years 

(tu) Degree of specialisation 

. . 0*5 years 

Total 

. .12 years 


For “ Jng.(gr 8 d.'>” the consideratioii!< are similar: 

Previous schooling. 

Addfor; 

The earlier start of schooling . . . . 

One or two “foreign languages” 

Influence of environments' . . . . 

Totai- . 


10 years. 
O'Syesrs 
1-5 years 
O'5 years, 
la -5 years 


In India the lesser degree of specialisation brings, 
with it the need for a larger technical vocabulary for 
the technician. This apart, there is the further 
demand that he should have a good command of at- 
least two languages: English, in order to understand 
his supenbrs and to be able to read technical litera¬ 
ture and Regional languages (Hindi, Tamil etc.) in 
order to make himself understandable to his subordi¬ 
nates. It can happen very often that the technician’s 
mother tongue is not one of the main Indian languages, 
and as a result both the languages mentioned above 
become “foreign languages” for him. One should 
further take into account that the number of school 
years are to be valued by different standards, depen¬ 
ding upon whether schooling starts at the age of 5, 
6 or 7. Schooling at the age of 5 serves miore to get 
the child acclimatised to the school rather than to 
acquire knowledge. In all the countries of Western 
Europe and in the U.S.A. schooling begins with the 
age of 6 or 7 years. 

The only exception is the U.K. where it is 5 years. 
While making this comparison one should moreover 
keep in mind that in the above mentioned countries 
a major proportion of the children grow up in techni¬ 
cally more developed surroundings, which contribute 
towards acclimatisation to industry and towards 
better grasp of technical contents at the school. 

On the above considerations and on the basis of 
9 years of schooling for the German “Techniker” 


It should be understood that such a “calculation” 
is only a frame-work for thinking. Since, however, 
the allowmices made above tend to the lower limit, 
the result of 12 years of schooling arrived at is likely 
to represent more a minimum rather than the ideal. 
To ^ow for a s^ longer period does not seem 
realistic at present. 

The age of the “Technician” would amount to 
5 -f 12 + 4=21 years if the suggestions made in this 
report are accepted. 

Adding one more year for industrial practice prior 
to entry into the Polytechnics (See 3.1. 1 . 2 ) die age 
amounts to ' 5 + 12 + 1 + 4=22 years. 

APPENDIX 3.1.1.4 

Previous Education and Industrial Experience of 
Teachers 

The qualifications necessary for the teaching staff 
should not be centrally and generally fixed except for 
the specification of the necessary minimum require¬ 
ments. The necessary qualifications should be 
related to the main subject which the teacher is ex¬ 
pected to teach. 

In the basic science subjects (Physics, Chemistry, 
Mathematics etc.) a necessary condition is the scienti¬ 
fic ability of the teacher. These subjects are not in¬ 
dustrial applicadon oriented, but prepare the student 
for subjects which are oriented towards such applica¬ 
tion. However, it is to be expected of the teachers of 
these basic science subjects that they have an idea of 
what is finally expected of the technician when he goes 
out of the Institution. It would be certainly easier for 
the teacher to have this background, if he himself has 
had experience of practical nature. This will enable 
ihim to know, at least in bis field, how great the gap 
between the scientific activity witUn the walls of the 


* See “Description of Systems of Engineering Education in EUSEC and OECD Countries”, Paris 1964. 
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iJiuvBtsity and the demands in actual practice outside 
is One should not exempt even a Masters De^ee 
holder from the requirements regarding Industrial/ 
Practical experience (Suggestion: minimum three 

years). „ , 

In those subjects which have a direct bearing on 
the later professional activity (like Material Tech¬ 
nology, Strength of Materials, Design, Material 
Handling, Production Technology, Industrial and 
Labour Management etc.) the emphasis should ^ 
on the knowledge of practice. Depending upon the 
nature and demands of the individual subjects one 
might admit in certain cases people with lesser educa¬ 
tional qualification if it is adequately compensated 
by greater practical experience (Suggestion.^ A Dip¬ 
loma holder with a minimum of six years industrial 
experience). 

One should, however, keep in mind that the above 
minimum requirements cannot alone guaramee the 
quality of teachers. It is definitely not desirable that 
persons who want to try their luck in the H^d of 
teaching after a few unsuccessful years in Industry 
should be engaged as teachers. Only if a person 
applying for a teaching job is working in Indus^ 
with success will there be a good probability that this 
person has an inclination for teaching and is not 
merely trying to get an advantageous job. Mostly 
this inclination to teach is matched with ability. 
However, the applicants belonging to this category 
will be prompted to do so only when they are offered 
a proper remuneration. 

APPENDIX 3.1.1.5 

Procedure in Engaging Staff Members 

APPENDIX 3.1.2.3 

Engagement of Staff Members 

The selection for the appointment of a teacher 
should be made by the teaching staff of an institution. 
I would like to recommend in this context a proce¬ 
dure which has proved its worth in manv Ingendeurs- 
chulen in Germany (See 1.1). The applicatiL 
delivers a lecture relating to his field of studv, the 
title and contents of which are left for him to decide. 
The level of the talk should be so chos^ that it cor¬ 
responds to the level of his audience, namely the 
teachers. A discussion follows on matter relating to 
the subject and the person under discussion. The 
ensuing voting is done separately under the view 
points of subjects, pedagogical aptitude and persona¬ 
lity aspects. The relative standing of the various 
applicants is Hsted by comparing the results of these 
votings. If a candidate is acc ent^ , he should under¬ 
go a preparatory course in a TTTI, which should be 
more of informatory nature (specially considered in 
3.6). 

It should be borne in mind that the fear that one 
could fail in a test conducted purely on pedagogical 
standards, could prevent specially qualified experts 
from applying for these posts. 

APPENDIX 3.1.1.6 

Teaching Obligation, Size oj Classes 

Both the figures for teaching load (recommended: 
20 periods oer week each of 45 to 50 minutes dura¬ 
tion) and for the maximum class strength f35 stu¬ 
dents) are average values based on the experience in 


Germany. 

It is not possible to avoid the difficulty that this 
prescribed teaching load is too small for the take-it- 
easy-teacher and too big for the industrious and 
con?cientious teachers. In addition it lies in the nature 
of the different subjects taught, that the demands made 
of a teacher in respect of preparation for the class 
and the evaluation of the students’ effort are different 
One could compensate for the latter by adding a 
certain number of periods for preparation and 
evaluation to the actual number of class hours. 

The suggestion on the maximum strength of a class 
is not valid or all the subjects. In design and 
Laboratory classes the students should be divided 
into groups. The size of the group is governed, in 
the case of design classes, by the time which the 
teacher has to devote to the individual students in 
the group and, in the case of Laboratory classes, by 
the number and type of the practical exercises being 
conducted. 

The above-mentioned suggestions are based on the 
assumption that the same teacher is responsible both 
for the lecture and tutorial part of particular sub¬ 
ject. Under such circumstanes the time tables need 
not always specify whether a particular period in 
such a subject is devoted for lecture or for tutorial, 
since the teacher adjusts the programme according 
to the requirements of the stage of teaching that 
particular subject. 

The Lecturer-Tutor system enables big institutions 
to have somewhat less teaching staff in so far as the 
number of students attending a lecture class is limited 
only by the capacity of the hall in which the lecture 
takes place. (In Germany, this system is followed 
almost exclusively in Universities). On the other 
hand, the batches could be made sufficiently small to 
permit individual attention of the tutor to the stu¬ 
dents in the group. However this presumes that 
there is good understanding and co-operation bet¬ 
ween the lecturer and the tutor. The latter must 
not only be able to explain and to give exercises on 
the lecture content but must also be willing to do so. 
A further characteristic of the system is the rank 
difference between the lecturer and the tutor, with 
the advantage of promotion possibilities for the tutors. 
However this can also be interpreted as a disadvantage 
in so far as internal rivalries and intrigues for promo¬ 
tion may spoil the working atmosphere. A further dis¬ 
advantage of the Lecture-Tutor system wherein com¬ 
mon Lectures are given to combined classes 
(comprising students who 'wll later branch out into 
soecialisations) is that the lectures should include all 
the aspects of the basic subjects relevant to all the 
later specialisations. Thus, basic subject material 
which may be unnecessary for particular later spe¬ 
cialisations cannot be dropped out. 

If. however, one decides to limit the class strength 
as n'*r the recommendations suggested, it might be 
nossible to entrust one single teacher with the whole 
Mathematics svllabus for example sav, civil engine- 
erins f If, due to this, the load on a teacher becomes 
undulv large a distribution can be achieved by 
assigning another teacher to handle the subject for 
the next year in rotation). This enables syllabus 
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matching without consideriug the other curricula. 
The smaller group in the class also enables to a 
certain extent the clearing of doubts that arise during 
the course of the lesson and the immediate adoption 
of a teaching rate suitable to the existing comprehen¬ 
sion ability of the students. 

APPENDIX 3.1.2.1 

Curricula, Establishment and Abolition of Courses 

There should be provision to enable changes in 
existing curricula, introduction of new courses and 
abolition of existing ones if there is an actual need 
justified by further circumstances (See 3.1.2.1). In 
adflition to thi^ provision institutions should examine 
their curricula at periodic intervals. The frequency 
of this review should be once in two years, and the 
timing for different polytechnics coiild be so spread 
over the two year period that the concerned authority 
should have no difficulty to take a quick decision on 
the suggestions resulting from these periodic reviews. 

The following procedure is recommended for the 
periodic review; 

The syllabi of the various subjects, with or without 
alterations, should be submitted by the teachers to 
the Heads of Departments who in turn hand them 
over to the principal. At this stage it is possible to 
bring about a correlation of the syllabi by mutual 
consultations of the concerned teachers and depart¬ 
ments if this has not already been done. It is quite 
possible that such correlation of the syllabi can result 
in a change of curricula. After this the principal, 
in his capacity as the Chairman, calls together the 
members of the advisory council and enunciates the 
reasons for the otmtinuance of the old curricula or for 
the suggested changes as the case may be. At the 
end of the following discussions, a unanimous sugges¬ 
tion should normally emerge and be sanctioned by 
the whole body of the advisory council. In the 
absence of unanimity, the various view points should 
be recorded in the mjnutes of the meeting. These 
suggestions of the advisory council, together with the 
minutes of the meeting, are submitted to the duly 
constituted authorities. A sanction should be needed 
only for curriculum change and not for syllabus 
changes. 

A main objection against local or institutional 
framing of curricula might be the fear that there is 
no longer a control to maintain a certain level of poly¬ 
technic education.. I would agree that a certain level 
should be secured in the future too but this level 
need not be cm equal level. If, for example, the tex¬ 
tile and foundry industries in Coimbatore are of a 
high level from the point of view of the techniques 
used and, if in Bangalore these industries are only of 
medium level, then the contents of courses in Coimba¬ 
tore and Bangalore could be different. For the same 
reasons the courses in Production Technology or 
Welding could have different course contents in Mad¬ 
ras and Trichy on the one hand (as the corresponding 
industry as of high level) and in Coimbatore on the 
other hand (where the corresponding industry is only 
of medium level). It would be useless and inade¬ 


quate to local industrial needs to teach the latest 
techniques in a location where, in all probability, the 
students will never see them either as apprentices or, 
later on, as technicians. The contents that in loca¬ 
tions of lesser development, technicians should intro¬ 
duce new techniques cannot be accepted except where 
industry has a very low standard. In practice ffiis 
task is generally taken over by experts who are best 
acquainted with these techniques and not by green¬ 
horns who have just heard something about them. 
Moreover, there are educational routes of higher 
levels for this purpose. 

Regarding maintenance and holding up of a certain 
level of education I would rely upon the influencee of 
industry (the means of infiuence are described above 
and under 3.2.). Moreover, there is a general ten¬ 
dency for institutes to improve as long as they have to 
justify their existence themselves (in India there have 
been instances of this in the phase before syllabi were 
unified and institutions were taken over by the gov¬ 
ernment). After all there is the safeguard that a 
curriculum of too low a level might not be approved 
of after submission. 

It is to be understood that level in this context 
means level of course contents. The level of teaching, 
which is something different, can be low or high Inde¬ 
pendently and should always be as high as possible. 
This, however, is a matter of proper selection of staff 
members (see 3.1.2.3.) and faculty development (see 
3.2). 

APPENDIX 3.I.3.2 
Syllabi 

Means for checking up syllabi and curricula are 
suggested under App. 3.1.2.1 and App 3.2. In both 
cases the suggestions are mainly related to the applied 
subjects. T^en the question arises to what extent the 
syllabi of the basic science subjects should be tailored 
to the needs of the applied subjects. The starting 
point and core of every syllabus should be the consi¬ 
deration.* what must be the student’s ability at the 
completion of the course. Just as the standards 
existing in the industry govern the course content for 
the subjects in the final period, the basic subjects 
must also be conditioned mostly by ihe succeeding 
practice oriented courses. Reviewed under such 
considerations, today’s syllabi would undergo perhaps 
major modificaitions. In such a case the teachers 
would not be in a position to teach effectively without ' 
acquiring some’a^STonal knowledge, if necessary 
through special courses (e.g. Physics and Chemistry 
staff in the field of corrosion protection. Mathematics 
teachers in the area of Statistical Quality Control). 
Also here the Principal should be entitled to enforce, 
if necessary, such attendance in special courses. 

APPENDIX 3.1.3.4 

Organisation of Laboratories, Utilisation of Equips 
ment 

It has already been stated that it should be left to 
the head of the Laboratory to equip and orsanise the 
laboratory as he thinks best and to set-up the criteria 
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by which to evaluate the exercises of the students. It 
might be pointed out in this context, that, in Germany, 
oral examinations aiming towards checjdng the generm 
comprehension have proved themselves, smce the 
laboratory record offers usually no other evaluation 
criterium than the beaujty of the handwriting- When 
setting-up and "supplementing a laboratory, the choice 
of the equipment should be exclusively governed by 
the objectives and methods the teaching. In releas¬ 
ing money for this purpose there is the lAelihood m 
the hurried acquisition of costly prestige pieces, wruM 
may later on prove almost useless, To avoid this 
risk the money could be placed at the disposal of the 
institution for utilization over a period of several 
years. The heads of departments and laboratories 
should be given opportunities to obtain exhaustive in¬ 
formation prior to acquisition of major equipment 
(trips to other institutions where competent exMrience 
is already available in this direction, comparison of 
different quotations, corircspondence with similar 
institutions in ciher countoies etc). The require¬ 
ment that all instUutioM should possess^ a uniform 
pattern of equipment is iiilra out as soon as it is acr. 
cepted that the institutions should match their course 
contents to the existing needs and^ that they should 
be continuously modernised in keeping with technical 
development. 

APPENDIX 3.2 
Faculty Developtrieht 

While the pedago^c skill of a teacher Improves 
with more teaching experience, his industrial ex¬ 
perience tends to become out-dated and forgotten in 
case he only teaches. To counteract this pheno¬ 
menon there are two possibilities: 

The ‘‘Natural'" Contact 

In case the teacher under question is a person oI 
respectable standing in his field, there is often the 
possibility that he could continue his industeial con¬ 
tacts in a consultative fashion and for solving prob¬ 
lems of a limited nature. This is the best method^to 
remain in touch with the field. Thc^ additicmal in¬ 
come resulting from this kind of activity might be 
an additional motivation for the teacher. This type 
of exchange should be permitted without any restric¬ 
tions as long as the primaiy duties as a teacher arc 
not neglected. 

Industrial Training and Courses for the Purpose of 
Further Developments 

It is not always possible for the subject of teaching 
and the former industrial activity to cover each other 
completely. Moreover a further “natural" contact 
mi^t not be feasible by the very nature of the struc¬ 
ture of the industrial organisation (mass production 
and high degree of specialisation in a big). In 
such cases the teacher should be given an opportunity 
to work in the industry, in fields where he has the 
feeling that he does not possess the requisite practi¬ 
cal background for teaching. The industry should 
come forward here and offer' vacation openings for 
teachers, which could be brought out in a catalogue 


form accessible to all teachers. However, one should 
not mistake industrial training with “sight seeing". 
The teachers must work on responsible tasks in me 
various fields like Production, Research or Design or 
they should follow a task of working out a Programme 
to supi>lement their syllabus, or the collection of data 
for assimilation and analysis later etc. Ihc Institu¬ 
tion of Engineers, India can take over the co-ordina¬ 
tion of work involved in such matters like getting In 
touch with various industries, circulating the collected 
list of vacation openings to the various educational 
institutions etc. In spite of much support it should 
remain a primary duty of a teacher to arrange his 
industrial contacts himself. Of course the teacher 
must be comj^nsated for the expenses incurred in this 
Industrial training and should be given an adequate 
remuneration for the work done during this period. 
The above considerations are also valid for lefresher 
and upgrading courses for faculty members. The 
subjects, contents and the organisation of such coumes 
can be similarly taken up by the Institution of Engi¬ 
neers, the National Productivity Council, or 
organizations, as far as practic^y-criented fields are 
concerned Information on similar courses run by 
the “Vercin Deutscher Ingenieure’’ is available for 
reference. 

Obligation to Participate in Refresher Courses and to 

gain Industrial Experience. 

Since indust^ alone has a direct interest in the 
Q'pe of education the technicians receive, it should 
have a far-reaching inQueuce on the quantity and 
quality of the technicians’ education in polytechnics. 
A committee consisting of representatives of Local 
Industty and of the Imtitution of Engineers, India, 
should have thd authority to inspect the curricula 
and to interview single teachers for inspection of 
syllabi. (This Committee is not to be mistaken with 
the advisory council mentioned in 3.3 and 3.1.2.1). 
In the latter case this Committee may recommend 
to any teacher to attend a course or to undergo train¬ 
ing in industty in case this is a necessary comhtion 
for proper teaching. In the event of the teacher not 
foUowing this recommendation even though be has 
the opportunity to do so, the Committee can refer this 
matter to the Principal. The Principal should have 
powers fb enforce the implemeatation of such recom¬ 
mendations. 

APPENDIX 3.6. 

Role of TTTPS 

WTiile it is difficult to imagine that in the I 'lTPs 
there is a Brains Trust, which possesses the necessary 
specialist knowledge in all the fields of Engine ering, 
it is almost impossible to believe that the I'l il’s can 
formulate the curricula for the various institutions, 
which are organised to catei] to the local needs. 
Efforts taken in this direction are likely to lead again 
to uniform curricula, which among other things is 
one of the causes of the present crisis in polytechnic 
education. 



96 


It should agaiii oe ^^phasised that an adaptation 
to the local needs can come only from below and 
mainly by changes m detail and not through the 
creation of new curricula from above, however pro¬ 
gressive they may be. Even the new courses being 
at present developed may be suitable for specific 
institutions but less suitable for other places. Because 
of these reasons it is recommended that the role of 
TTTI’s be limited more or less to one of providing 
pedagogical assistance to the Polytechnics. 

In the Courses given at the TTTFs (see 3.1.1.5.) 
and (3.1.2.3) both the newly appointed teachers and 
those already in the teaching practice should sit toge¬ 
ther, since this contributes to the practice-orientation 
of Ae lessons. The subjects taught should be split 
into three different groups, viz. educational psycho¬ 
logy, educational technology and methods of teaching 
and grading examination and evaluation. In all the 
above three groups it should be relatively easy to 
develop general guide-lines and recommendations for 
the basic subjects. In the subjects oriented towards 
practice, it is to be left mainly to the teachers con¬ 
cerned to develop the practical methods because of 
the variety of the differ ent su bjects and of the labora¬ 
tory equipments. The TTTI staff should consist of 
a majority of teachers who possess a long experience 
in teaching in polytechnics and a few graduates in 
pedagogy. Omy then can job-orientation be 
achieved, i.c. direct preparation of the course parti¬ 
cipants for their future profession. The significance 
of the “Guidelines for Examinations” lies in the fact 
that until now there has been no practice of internal 
examinations in the Polytechnics, whereas the success 
of the suggested reorganisation would mainly be 
dependent on the successful introduction of the system 
of internal examinations. Hence I would in all 
humility like to enunciate a few basic principles, 
which have been framed out of my experience: 

1. The teacher must clearly tell the students 

beforehand what the field to be covered by 
the test is going to be. 

2 . The level of difficulty of the questions must 

correspond to the exhaustiveness and level 
of the preceding lessons. 

3. The questions jpust be so framed as to be 

unequivocal and clear. 

4. In the case of written examinations, the 

criteria to be adopted for evaluation should 
be made clear to the students, if possible 
even during the examination. In the event 


of the teacher wanting to leave some room 
for his discretion, he should inform the 
students ateut it and give them the reasons. 

5. In case there are students who come to ask 
for an increase (seldom do they come for a 
reduction) in the marks awarded to them, 
and if it turns out that the teacher has 
committed an error in arriving at the marks, 
he should make the necessary corrections. 
Of course there are always students who 
feel that they have been undervalued even 
when the evaluation has been correct. The 
teacW should take time off to explain to 
such students the rules of the game once 
more. 

In spite of all these efforts there would always be 
examination pa^rs which prove either very difficult 
or even impossible to evaluate (by virtue of ques¬ 
tions which are too difficult, too easy, or misunder¬ 
stood). In such cases tiie teacher ^ould concede 
the failure of the examination to achieve its objectives 
and repeat the examination instead of trying to make 
out a normal result by arbitrary decisions. Only 
through better formulation of question papers, end, 
if necessary, through or^ explanations during the 
examinations, will it be possible in future to prevent 
misunderstanding of the assignments. It is advisable 
to have assignments and tests to consist of an easy 
part, a fairly difficult part, and a difficult part. This 
not only leads to a good dispersion in the results but 
also reduces the danger that the whole examination 
becomes either too difficult or too easy and therefore 
disheartening or ridiculous. 

The above considerations are valid mamly for 
written examinations which have the advantage that 
the results are generally accepted more willingly by 
students, since they can study their own performance 
in black and white. Oral examinations demand from 
the teacher more authority and experience and should 
be conducted only in the presence of observers (other 
teachers, sometimes perhaps, students). 

The duration of a written examination should at 
least be 90 minutes. In Germany, this duration 
equals the duration of a lesson period. In India, 
however, it would be possible to have examinations 
of this duration only with special arrangements 
(exchange of periods). The possibility of having 
examinations at any time can be secured by arranging 
two successive periods of the same subject in the 
time-table so that it is left to the teacher to use them 
for e^minations or for classes. 
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An Advice on Reorganisation of Technical Education 

in India* 

Dr, Ing, Minoru Shimosaka {Professor Emeritus, 

Tokyo Metropolitan University). 

L Introduction 

In consideration of the necessity of development 
of polytechnic education in India, the Ministry of 
Education and Youth Services o^ Indian Govern¬ 
ment has decided to establish the Special Committee 
for Reorganization and Development of Polytechnic 
Education for the purpose of reforming its system. 
This Committee is composed of Indian national mem¬ 
bers and has decided to draw up a ten-year reorgani¬ 
zation plan in the course of six mon&s. The In¬ 
dian Government asked the Japanese Government, 
through the Japanese Embassy in India, to send a 
Japanese adviser to the committee. As the system 
of polytechnic education is( very like that of the 
technical college in Japan in its school years, it was 
decided that I should 'bear the burden of the duty 
and the Overseas Technical Cooperation Agency des¬ 
patched me to India in April, 1970. As Uie above- - 
mentioned Special Committee for Reorganization and 
Development of Polytechnic Education was to start 
its function m April, 1970, it was requested that the 
adviser stay m India for a month at the beginning 
and again for the same length at the close of the six 
month period and give advice. 

I attended various conferences at various places 
in India (tne meetings of the Special Committee for 
Reorganization and Development of Polytechnic Edu¬ 
cation, conlerences of polytechnic principals, etc.) 
and inspected some polytechnics, institutes and facto¬ 
ries on the schedule drawn up by thff Ministry of Edu¬ 
cation and Youth Services of Indian Government. All 
through the period of my stay in India every day 
except Sunday was assigned for conferences or ins¬ 
pections. 

Most of the institutes I inspected were established 
with funds from such( advanced countries as West 
Germany, France, Great Britain and the United States, 
and the machines and instruments for experiments 
were those of the countries the funds came from. 
Many of these installations were on the equal level 
with those of universities in Japan but some were 
inferior. The polytechnics have ordinary machine 
installations to be used for experiments, but these are 
not adequate for obtaining exact results from experi¬ 
ments. The equipments for experiments seem to be 
left unused, and I asked how much ftey were being 
used, and the answer was that they were not used 
for teachers’ researches nor were the students allowed 
to handle them. Teachers are afraid I learned, that 
students who are not accustomed to handling machi¬ 
nes may ruin them. For the explanation of machines. 


demonstration equipments are mainly used.' As a 
result, a lot of demonstration equipments were seen, 
but many were too crude. The equipments for ma¬ 
chine working practice were unsatisfactory. But in 
the sandwich course polytechnics, the period of prac¬ 
tice in the factory is long. 

As it seems very difficult for the students trained 
in this way to obtain a satisfactory professional know- 
lege and skill, deformation is necessary. In addi¬ 
tion to this, the problem of language makes the mat¬ 
ter more difficult. There are 14 influential native 
languages spoken in India, to say nothing of many 
more lesser ones, and they are foreign languages to 
each other. English is taken up as a common means 
of communication and technical education is carried 
on through English. But some of the students lack 
basic knowledge of English and class work does not 
proceed very smoothly. Therefore at the time of 
entrance into the polytechnic, it is necessary to give 
lessons in English and make the students fairly com¬ 
petent in the language. This situation in India has 
no parallel in Japan and English study in India is 
quite an urgent problem. The level of education at 
the primary, midffie and high schools also seems low. 
It must be raised. 

I inspected factories, both of big and small scales. 
They were all in good order. I suppose this is be¬ 
cause they chose representative factories for my ins¬ 
pection. 

Judging from what I learned through my inspec¬ 
tion, togeffier with what 1 saw and heard during my 
tour in this country, I hold that some fields of In¬ 
dian industry, by introducing foreign technology of 
advanced countries, have made considerable progress 
{e.g. by completing its equipment and getting techni¬ 
cal guidance through establishment of joint copcems) 
but much of what has been introduced from advanc¬ 
ed countries is not fully utilized. That is to say, 
though the technical installations may appear to be 
of first class, they are not necessarily utili^d to the 
fuH or are apt to be out of order, and the standard 
of products is not very high. But it is witnessed 
everywhere that people are making great efforts to 
catch up with advanced countries as fast as possible. 
Japan seems to be the best object of their efforts. 
The case is the same in other fields of industry and 
in the world of education. 

The Special Committee for Reorganization and 
Development of Polytechnic Education informed me 
of the system of technical education in India, and 
I, on my part, explained its Japanese counterpart. 
A keen interest was accorded to me technical college 
in Japan, so I will explain it later in details. 


• Submitted in January» 1971 through the Overseas Technical Cooperation Agency, Japan. 
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Places Inspected 

I travelled from north to south in the central part 
of India, making inspections or attending conferences. 
I mention the names of the places I visited. The 
Committee or other conferences were held at the 
places marked with an asterisk. 

New Delhi*—Chandigarh—^Nangal. 

Bhakra Dam—Bangalore*—Hyderabad*. 

Madras—Coimbatore*—^New Delhi. 

Institutions Inspected 

Polytechnics 12 places 

Institutes 9 places 

Factories 13 places 

2. Technical Education in India 

(i) Educational System in India 

The system of the primary and secondary educa¬ 
tion is nearly the same with that of Japan (cf Fig. 
1), and it is made up from the primary school (of 
4 school years), the middle school (3 years) and 
the high school (3 years). Children are taken into 
the primary school at the age of five. When a stu¬ 
dent leaves the high school (at the age of 15), two 
courses are open to him, university or polytechnic. 
Before going up to a university, a student has to 
finish the pre-university course. The school years/ 


of the technical university is 5. The polytechnic has 
three course? of two, three and four (sandwich course) 
years of which, three years is the normal course 
and the graduates become diploma holders. In the 
four year course, the students become 18 years old 
at the time of graduation. There are some varieties 
in operating the four year course, but they all be¬ 
long to the sandwich course and the students are 
sent to factories for practice during their course of 
learning. The practice is performed every other 
month, every two months or six months. Most of 
the polytechnics set greater intervals between the prac¬ 
tice as the school year advances. The sandwich 
course seems to be more ad^ted at the private 
polytechnics than in others. There are two ways 
of running these aSairs; an one case, a factory mana¬ 
ger estabn^s a school, while in the other, a school 
manager owns and runs a iactory for a profit. In 
either case, the practice is carried in a directly operat¬ 
ed factory. It seems this method has been adopted 
to reduce the running expenses of a school or a 
factory. So if a student chooses the three year course 
at the polytechnic, it is 13 years from his entrance 
into the primary school to the graduation from the 
polytechmc. It is 14 years in case of the technical 
college in Japan. In case of the technical high school, 
also in Japan, it is 12 years. If we compare the 
school yeafs, the polytechnic comes between Ae 
technicd college and the technical high school. The 
age at the time of graduation is 20 at the technical 
college, 18 at the technical high school, while it is 
18 at the poMechnic, the same with the technical 
high shool in Japan. 
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Fig. I. System of Technical Bducadcn in India 
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(U) Present Situation and Problems of the Polym 
technic 

The age of admission is 15 both at the polytechnic 
in India and the technical college in Japan. Though 
it is the same in terms of the age, it* is not in terms 
of the level of primary education received previoudy; 
that* of India seems lower than that of Japan. The 
main reason for this difference seems to stem from 
the language. As there are more than 14 influential 
native languages in India, English must be used as 
a common language. But students are not necessarily 
proficient in English. And this is great obstacle for 
raising the level of education. 

The newly organized Special Committee for Reor- 
^nlzation and Development of Polytechnic Educa¬ 
tion in India think that a diploma holder of the poly¬ 
technic is insufficient in his ability of designing and 
draftii^, or is a poor worker in the factory, in short, 
he is insufficient as a technician, and that they must 
find some means to train him into a competent one. 
The reason of this shortcoming is not merely the 
shortness of school years compared with that of 
Japan; the level of toe scholastic attainments at the 
time of admission, the curriculum at the polytechnic 
and also the substance taught to the students must 
be re-examined. The teaching method of design and 
drawing, the contents of experiments and practice and 
the way to carry, them out have their own problems 
to solve. All the polytechnics have ordinafy experi¬ 
ment and practice facilities, in addition to a lot of 
demonstration equipments, but they are all inade¬ 
quate for the researches of the teachers. So it seems 
the teachers do not attempt any research, but devote 
all their time to the instruction of students. Here 
we have a serious problem. Teachers do no allow 
the students to operate the equipments for experi¬ 
ments and make use of the demonstration equipments 
only. It is impossible to cultivate students’ abilities in 
this way. It is through learning the working of machi¬ 
nes by handling them for themselves, examining their 
efficiency through repeated experiments, not without 
some blunders at times, that students come to have a 
real knowledge of machines. It can not be avoided 
that they sometimes ruin a machine in executing their 
experiments. Teachers should give them proper 
guidance so as to prevent breakdown of machines. 
It is quite necessary that teachers make efforts to 
gain capability themselves so that they can give ade¬ 
quate instruction to the students. In giving instruc¬ 
tion in design and drawing, for example, a teacher 
should give enough basic knowledge in advance so 
that the students can get along on their own. A 
teacher must perform various experiments, study de¬ 
signing and cultivate full capability adequate to teach 
the students. 

The best wav to run the polytechnic is to adopt 
the system of the technical college in Japan. For 


this purpose, I recommend a reformation of the poly¬ 
technic system, without touching the present system 
of primary education; to set the school years as 
follows: 

Pre-Polytechnic 2 years 

Polytecnic 3 years 

to give English and other general subjects during the 
pre-polytCchnic years and thus pave me way for the 
professional education and make the students get 
enough professional knowledge, technolo^ and skill 
during the three years of the polytechnic. To start 
this system, capable teachers must be trained in the 
first place. Without well-qualified teachers, the object 
will never be attained. 

3. Techrucal Education, in Japan 

(i) System of Technical Education in Japan {cf. Fig. 

2 ) 

In Japan the attendance at the primary school and 
the lower secondary school is compulsory. Children 
enter the primary school at the age of six and stay 
there for six years (till the age of 12), then enter 
the lower secondary school, finishing the course 
in three years. After leaving the lower secondary 
school, pupils can choose either the senior high school 
(3 years), the technical hi^ school (3 years), or the 
technical college (5 years). To enter the faculty of 
engineering in a university (4 years), it is necessary 
to finish the course of the senior high school. So the 
age of the students at the time of graduation from 
these schools is, 18 at the technical hi^ school, 20 
at the technical college, and 22 at the faculty of 
engineering in a university. 

As for the substance of instruction, the technical 
high school gives general, common knowledge of 
engineering; the technical college and the faculQr of 
engineering in a university give professional know¬ 
ledge and technology. So, the curriculum of the tech¬ 
nical college is more substantial than that of the 
faculty of engineering, and allots a great deal of time 
for designing, drafting and practice. 

The system of the technical college has recently 
been brought into existence, and it is only eight years 
since its creation. But great expectation is being 
accorded to it from all the fields of industry and 
demands for the graduates from these fields far sur¬ 
pass the number of the graduates. The industrial 
world makes it a rule to set no distinctions between 
the graduates from both these educational institutions, 
and gives equal chance of promotion according to 
their ability. Tt is desirable for those who want to 
work in the fields of research to go up into the 
graduate division (bachelor and doctor course) after 
graduation from university. 
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Fig. 2 , System of Technical Education in Japan. 


(ii) Fields Where School and University Graduates 
Work and Their Pay 

There as no limit as to the fields where the gradu¬ 
ates from the technical high school, the technical 
college, and the faculty of engineering work. Every¬ 
body can work wherever he wants to, if he is compe¬ 
tent enough, but most of them take the following 
lines: 

Graduates from the technical high school Workers 

Graduates from the technical college r Technicians 

\ Engineers. 

Graduates from the faculty of Fngineering /Technicians 

\ Engineers 

All the government, public and private schools and 
universities are equally treated and there is no discri¬ 
mination made among them. 

The initial salary for the new graduates working 
in the industrial world, is, on the whole, as follows; 

Graduates from the technical high school yen 38,000 per month 
Graduates from the technical college. . yen 48,000 „ 

Graduates from the faculty of engineering yen 53,000 

These are the monthly amount including bonus, but 
it is different in different companies and it is going up 
every year. The figures shown here are average for 
April, 1970. 

The graduates from the technical college are two 
years younger than those fromj the university, and 
many companies adopt the line of making the salary 
of the technical college graduates at the time of two 


years after the graduation equal to the initial salary of 
university graduates, and after that giving promotion, 
according to each person’s ability. 

(iii) Running Expenses of Schools and Universities 

There is a great difference in the operating costs 
among the faculty of engineering in a university, the 
technical colleges and other schools according to the 
status of the founders, i.e. government, public and 
private. Here I show the figures per student at a 
government school or a school similar to that and 
can be taken as a standard. They show the yearly 
running.^and personnel expenses, and do not include 
the expenses for facilities and equipments or research 
aid subsidies. 


Running expenses per 
student 

Technical high school . 

, yen ioo>ooo 

Technical college 

. yen 22O5O00 

Faculty of engineering (University) 

. yen 300,000 


All the teachers of the high school are simply 
teachers, but at the technical college and university 
they are professors, assistant professors and lecturers. 
The requirement for a high school teacher is to 
possess a teacher’s license. To be professor, assistant 
professor or lecturer he must have a good scholastic 
research career, and must be acknowledged as having 
enou^ ability to perform his duty. So he is taken 
into service after personal screening. There is no 



discrimination made between the teachers of general 
subjects and those of professional subjects. 

The monthly amount of a teacher’s salary (the 
average of 12 months) at the technical college is about 
50,000 yen to 150,000 yen plus bonus. He can 
also receive the benefit lof the mutual-aid-co-operative 
association. 

(iv) Japan Society of Engineering Education 

I am going to describe, for the sake of reference, 
a brief outline of the activities of Japan Society of 
Engineering Education which is Uosely related with 
technical education in Japan. 

Dividing the whole country into seven districts, we 
have district societies of engineering education (with 
the name of the district prefixed like Kanto Society 
of Engineering Education). These societies are orga¬ 
nized by the industrial world, faculties of engineering 
in universities and technical colleges in the area 
belonging to each district. Integrating all these dis¬ 
trict socteties, we have Japan Society of Engineering 
Enaction. So the members of district societies are 
at die same time members of the integrated society. 

These district societies have committees for co¬ 
operation between the industry and educational 
institutions, make investigation into the problems 
concerning engineering education, and publish the 
results in the bulletin of each district. These results 
are utilized as reference data in solving the problems 
in the industrial world, the faculties of enjjneering and 
the technical colleges. 

The Japan Society of Engineering Education holds 
a general meeting once a year and on that occasion 
the members come to meet from all pairts of Japan, 
and make report on the activities of each district 
society during the past year and exchange information. 
In this general meeting we have p^el discussions on 
various problems concerning technical education and 
exchange our opinions directly. As the details of the 
progress of diese panel discussions are published in 
the bulletin of the society, absentee members are also 
able to know the proceeding of the discussions and 
make use of these data for reference. The Japan 
Society of Engineering Education organizes a nation¬ 
wide comniittee, when occasion demands, for co-opera¬ 
tion between the industry and the educational insti¬ 
tutions, and makes a study of various problems 
concerning engineering education, and on the results 
obtained, gives advice to the parties concerned. 


4. System of the Technical College in Japan 

(i) Establishment of the System of Technical College 

In 1947, Japan abolished her old ‘double-track” 
educational system and adopted a so-called ‘‘6-3-3-4 
singletrack” systeh, i,e. six-, three-, three-, and 
four-years courses of study for the primary school, 
junior high school, senior high school and the univer¬ 
sity, respectively- The programme of switching over 
from the old to the new system started to be put into 
practice in that same year. 


The aim of this new system was to realize equal 
educational opportunity for the whole nation as should 
be expected in a democratic state. However, 
it has come to be realized and argued by the 
intellectual persons in various fields of life that equal 
opportunity is not necessarily attained just by 
simplifying the school system, but rather it will be 
realized by adopting an educational system well 
matched with the historical background and various 
social conditions of the people and opening the way 
for all the people to receive a suitable education ac¬ 
cording to their ability. 

On the other hand, the economic development of 
Japan after the War has been quite remarkable, and 
as a result, qualitative and quantitative shortage of 
indus^ial engineers capable of coping with the 
advanced technology has come to be keenly felt and 
the argument for their training became very lively. 
Especially a loud cry was raised from among the 
industries for establisWg a new educational institution 
for the purpose of training technicians. The Central' 
Council on Education, an advisory tody to the Minis¬ 
ter of Education, recommended to establish a new 
Organ of technical education of five to sixi school 
years, alongside the university, uniting the senior hi;^ 
school and the junior college. 

The idea of the technical college was conceived 
under these circumstances and all the neessary legis¬ 
lative measures were got through the Diet in 1961, 
and in April 1962 the technics college on this new 
system was started. Thus, we have a 6-3-5 school 
year course together with that of 6-3-3-4. In other 
words, when a pupil plans to enter a school of higher 
grade after his compulsory education^ he can now 
choose either the course of the technical college or 
the course of going up to a university by way of the 
high school. 

(ii) Outline of the Technical College 

The technical college may be said, in short, to be 
an institution of higher, education,! the prerequisite 
for admission being graduation from the junior hi^ 
school, which aims at bringing up technicians on an 
intensely and systematically constructed five year 
educational pro^amme. 

While in case of the old 6-3-3-4 school year 
system, technical education is centered in the last two 
years, the technical college has this characteristic that 
the students are given technical education alongside 
general, basic education. This is very important in 
view of the fact that future technicians are required 
to have a comprehensive thinking faculty as well as 
expert knowledge and skill. This is because cultiva¬ 
tion of various categories of technical skill should be 
started while young. In this sense, the technical 
college is quite a new and different institution com¬ 
pared ^yith the old high schools and colleges. 

As to the laws and regulations concerning the 
technical college, the School Education Law, School 
Education Enforcement Law and its Enforement 
Regulations provide the details, but the standards of 
the educational facilities, teaching personnel and 



102 


curriculum are prescribed in the Technical College 
Establishment Standard. With special reference to 
these laws and regulations, I will describe the outline 
of the technical college. 


(A) The Aim of the Technical College 

The technical college aims to “teach highly profes¬ 
sional knowledge and cultivate abilities necessary for 
vocation.” (Article 70-2, School Education Law). 


While the high school aims at “^ving liberal 
education”, the technical college is an institution for 
higher vocational education and aims at “teaching 
highly professional knowledge” in its five school 
years. Thus, the technical college has a different aim 
from that of the high school, and attaches specid 
importance, among its subjects, to practical training 
and experiments. The subjects which outwardly look 
like the same with those of the high school are, in 
fact, specially prepared, in case of the technics col¬ 
lege, to be hi^y effective as the basis of technical 
education, and not merely as an item of general 
education. This is one of the reasons the graduates 
from the technical college have a great demand from 
the industrial world. (100 per cent employment every 
year). 


From the above statement, some people might have 
apprehensions that, even though hig^y professional 
Imowledge and technical skill may be attained in the 
technical college, it might have a weak point in moral 
education and produce technicians poor in compre¬ 
hensive thinking faculty which is another indispen¬ 
sable requirement in those who would be leaders in 
society. It is true that in the old educational system 
there was a tendency, from the viewpoint of emphasis¬ 
ing moral education, to lay greater importance upon 
general rather than profession^ education. But 
character building or cultivation of a comprehensive 
thinking faculty can not be accomplis^d only throu^ 
general education. An old saying goes, “One who 


is proficient in one art has a sense for all arts,” 
which is quite true. The technical college aims at 
character building through professional education. 
‘No one’s a'ptitude is the same with others’; those who 
do not like experiment and shop training by nature 
can not utilize the professional education in the 
technical college for character formation. So those 
who consider the general education in the high 
school more valuable for character building should not 
choose the way to the technical college. 

In short, the technical college may be defined as 
an educational organ intended for those who consider 
that it is better for character building to choose and 
begin to absorb, as early as possible, such kind of 
knowledge as may contribute for cultivating profes¬ 
sional capability and then, after acquiring professional 
knowledge and technical skill, proceed to enlarge and 
improve this kind of knowledge and skill, than to 
acquire knowledge merely for refinement or to acquire 
professional knowledge on this basis of cultural 
knowledge or encyclopaedic knowledge. 


(B) Kinds of Course and Number of Technical 
Colleges 

The principal courses of study currently offered to 
the students at the government technical colleges are 
the courses of mechanical engineering, electrical engi¬ 
neering, industrial chemistry, civil engineering, archi¬ 
tecture, metal engineering, etc., but in some of the 
public and private colleges, such special courses as 
aircraft body engineering and printing engineering are 
also offered. The detdls are shown in Table I. 

The total number of the technical colleges in Japan 
as of 1970 is shown below: 

Government technical colleges ... 44 

Public technical colleges .... 4 

Private technical colleges i .... 7 

(“Public” here means “prefectural” or “muni¬ 
cipal.”) 
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Table I. Classification of Bounders, Courses of Study and fiund>er of Courses and Classes. 




Total 

Government 

Public 


Private 



A 

B 

A 

B 

A 

B 

A 

B 

Dept, of Mechanical Engineering 

54 

84 

44 

62 

4 

10 

6 

12 

Dept, of Production Machinery 

Engineering 

I 

I 

I 

I 



,, 

.. 

Dep%. of Electrical Engineering 

53 

60 

44 

44 

3 

4 

6 

12 

Dept, of Electronic Engineering 

2 

2 

2 

2 



.. 


Dept, of Industrial Chemistry 

29 

29 

25 

25 

2 

2 

2 

2 

Dept, of Chemical Engineering 

3 

3 

3 

3 


*• 

• • 

•• 

Dept, of Civil Engineering . 

27 

29 

23 

23 

2 

2 

2 

4 

Dept, of Architecture . * 

12 

13 

IT 

II 

'• 


I 

3 

Dept of Metal Engineering 

6 

6 

6 

6 


• • 

• • 

- 

Dept, of Aircraft Body Engineering 

I 

I 

• • 

« ft 

I 

I 

• • 

•• 

Dept, of Aircraft Engineering 

X 

I 


•• 

I 

I 

•• 

•• 

Dept, of Printing Engineering 

I 

2 

*• 

-• 

.. . 

•• 

I 

2 

Dept, of Industrial Designing 

I 

X 

•• 

- 

*• 

- 

I 

I 

Total . . • 

191 

232 

159 

177 

13 

20 

19 

35 


A : Number of Courses (as of 1970) 

B : Number of Qasses 


(C) School Years 

The required length of period of school attendance 
is five years for the graduates from the lower 
secondary school. From the point of school years 
this is equal to the period of three years of the senior 
hi^ school plus the first half of the four year univer¬ 
sity or the two years of the junior college. But as for 
the substance, of education, it is quite Afferent from 
that of any of these. Ibe curriculum is systematically 
organized to maJ^e the best use of the five years, and 
substantial professional education is performed while 
giving at the same time effective general education. 
Accordingly, the technical college adopts, unlike the 
uni versity, not the point system, but the school year 
system. 


(D) Teaching and Business Staffs 

The teaching and business staffs ot the technical 
college, as an institution of higher education, are 
composed, following the example of universities, of 
the director, professors, lecturers and assistants and 
clerical personnel; part-time lecturers and technical 
employees can .also be employed, if necessary. 


To take a government college for example, in case 
of a school witii four course one class for each 
course (fixed number of admission for a school year, 
160; total fixed number 8(X)), there are to be, under 
the director, 20 professors, 18 assistant professors, 9 
lecturers and 13 assistants as the teaching staff, and 
80 j)ersons as clerical personnel and technical em¬ 
ployees in the business staff; the sum total of the 
teaching and business staffs is 141 oersons under the 
director. 

Teachers of the technical college require higUy pro¬ 
fessional knowledge, just as those at the university, 
and the Teaching I^ofession License Law is not ap¬ 
plied to them. They are taken into service throu^ 
screening accorifing to the standard of qualification 
for professors, assistant professors, lecturers and as¬ 
sistants laid ^wn in the Technical College Estab¬ 
lishment Standard, as it is the case in universities. 


In each college, when they organize the teaching 
staff, t^y try to secure adequate teachers from all 
fields of education and industry, Le., persons with 
experiences in uitiversities or in high schools and 
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competent technicians in the industrial world, and to 
produce good educational effects by making best use 
of their merits. 

(E) Curriculum of the Technical College 

As to the curriculum, a (fetailed explanation will 
be made later, so I wiU lightly touch it here from 
the point of system. 

The curriculum is to be organized in the frame 
of the number of school days, the subjects to be 
taught and the number of class hours for each sub¬ 
jects laid down in the Technical College Establish¬ 
ment Standard. According to the provisions, the 
number of school days is, as a rule, 35 weeto, Le., 
210 days a year, and the total class hours over five 
years should be 6,545 hours. Of these, the class 
hours for general subjects (excluding 105 class hours 
for special curricular activities) is 2,975, and so, as 
far as general education is concerned, the number of 
2,975 is much smaller than the number of class 
hours of the general subjects at the high 
school and university combined (about 4,450). 
But as to the general education in the technical col¬ 
lege, the subject are taught in good systematic arrange¬ 
ment in the course of five years without overlapping 
or repetition, unlike at the high school and university. 
Moreover special empha^s is laid upon giving that 
sort of culture and insight necessary for technicians, 
and so the difference between the two is more appa¬ 
rent than real. 

Next, the total class hours for the technical sub¬ 
jects is 3,640, which surpasses those of universities 
(3,000—3,2(X) hours). Moreover, while almost all 
technical education in universities is performed in the 
last two years and a half out of the four 
school years, in the technical college it is per¬ 
formed all through the five years. As a result, very 
satisfactory educational effects o^cted and 
substantial ppofessional'education,'hlmost of the same 
level with that of universities, is performed. 


(F) Educational Facilities of the Techttical College 

As to the site of the technical college and the scale 
of the sichool buildings, the lowest necessary stan¬ 
dard is prescribed in die Technical College Establish¬ 
ment Standard, and great care is taken to secure 
the required level of education. In the government 
technical college, espepially, in view of an expansion 
of the school scale to that of'fiVfe or six departments 
in the future, a site of about 100,000 square, meters 
is secured as wdl as modern-styled $chool btiiilddngs 
and practice shops suitable for effetitive education, 
together with a well-accommodatBd dormitory, a 
gymnasium and outdoor athletic facilities, which aim 
to contribute to the welfare of the students. 

Special consideration is paid to install such fad- 
tities and equipments as are necessary for givimt 
effective technical and general education. 


(G) Admission into University 

The technical college is a self-completed organ of 
education and is not a preparatory school to the 
university, but for those students who desire to pur¬ 
sue their study in the university, a way is open lor 
admission. • It is provided in the School Education 
Law that a maduate from the technical college may 
be admitted mto a university according to what may 
be determined by.the competent authorities, and that 
the period of attendance may be two years less than 
that prescribed for ordinary students. (School Edu¬ 
cation Law, Article 70-8. Seventy-nine persons 
were admitted into universities in 1968.) 

In addition to these measures, a plan is being 
studied of a new College of Industrial Technology 
(a tentative name), which will cater for the technical 
college graduates after they have had at least two 
years’ experience in industry. 

(Hi) Curriculum of the Technical College 

The general principles in organizing the curriculum 
of the technical college are prescribed in the Tech¬ 
nical College, Establishment Standard laid down by 
the Ministry of Education, and the details of distri¬ 
bution of the teaching subjects through the school 
years and the substance of what should be taught are 
provided in the Standard of the Technical College 
Curriculumi and each college is to organize its cur¬ 
riculum according, to these. 

Educational Objectives of the Technical College 

The technical college aims at training technicians 
with rich culture and ample professional'knowl^ge 
through systematic instruction extending over five 
years. 

To attain this object, the technical college sets up 
folowing items as the means to it; 

(A) To ^ve general cuRure necessary for a num¬ 
ber of society and cultivate humanity. 

(B) To malm the students acquire the basic know¬ 
ledge and'sldl! necessary for designing, production, 
buUdhig and^management, as well as planning and 
exeeutioir of test, reasearch and investigation, and 
thus^'cultivate the indispensable ability for a techni¬ 
cian. 

(C) To cultivate Comprehensive judgmrat and 
originality concerning technology. 

(D) To cultivate the spirit of co-operation, sense 
of responsibility and faculty of leadership. 

(E) To build the physical foundation of health 
and cultiVme the abBity to maintaur and improve 
health. 

(F) To cultivate a sympathetic attitude to all 
sortt cubtires in the world, and a keen and broad 
interest in intematfonal sodety. 



The foUowmg tables show the subjects to be 
taught and aUotment of lesson hours to each, school 
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year, as prescribed in the Standard of the Technical 
College Curriculum. 


I. GENERAL SUBJECTS 

(Common to uU professional courses) 



Subjects 



Total 
of per 
week 
class 
hours 

Class hours per week for each 
a<iademic year. 

Notes 




ist 2nd 3rd 4th 
year (year hear year 

5th 

year 

Jiumanititf 


Japanese 


9 

332 1 


Present Japanese as 
fundamentals, with 
some addition of 
classics 


Ethics & Philosophy 

2 



2 

History • 

4 

I 

I 

2 


Social Studies • • 

Geography * 

2 

2 





Law & Economics,4 • 

4 




2 

2 


Mathematics! 

18 

6 

6 

6 




Physics 

5 

2 

3 




Natural Science 

. • Chemistry ♦ 

5 

. 3 

2 



5 for the ist, O for 
2nd year students?m 
case of the Depart¬ 
ments of Indus- 








trial Chem. and Me¬ 
tal Engineering, 








Health & physical Education • 

» * 

xp 

3 

3 

2 

I 

I 

Arts... 


2 

I 

I 




■■ 

English • 

z8 

6 

5 

3 

2 

2 

Foreign Languages 

2 nd For, Lang. 

6 


2 

2 

2 


Total 

* • 

85 

•27 

26 

17 

10 

5 29' for tile .isty 24 for 
the 2nd year in case 
of the Departments 
noted above. 

Special Curricular Activities 

. 

3 

I 

t 

I 



Sum Total 

. • 

88 

28 

27 

18 

10 

5 30 for the ist, 25 for 
the 2nd year in case 
of the Depts. noted 
above. 
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II. PROFESSIONAL SUBJECTS 
Department of Mechanical Engineering 


Subjects 

Total 
of per 
week 
class 
hours 

Class hours per week for each 
academic year 

Motes 

ist 

year 

2nd 

year 

3rd 

year 

4th 

year 

5th 

year 


Applied Mathematics . * - . 

.... 4 



4 



Exercise included 

Applied Physics. 

5 


3 

2 



Exercise & Experi¬ 
ment indudedj 

Graphics. 

• . * . 2 

2 





Exercise included 

Mechanism of Machinery 

. ... 2 


1 

X 



Exercise included 

Engineering Dynamics. * . •* . 

. . • • 2 



2 



Exercise “ included 

Strength of Materials .... 

. . • • ^ 



2 

2 

2 

Elastic and Plastic^ 
Dynamics and Test¬ 
ing of materials in¬ 
cluded . 

Engineering Thermodynamics • • 

. * • • z 




2 


Exercise included 

Hydraulics. 

• . . . 2 




2 


Exercise included 

Outline of Electrical Engineering • 

. . 4 



2 

2 


Electronic included 

Machining Technology * • 

4 



2 

2 



Metallic Materials , . . . 

4 


2 

2 




Design of Machines .... 

* . . . 3 



I 

2 



Machine Dcsig^n and Drawing 

• • • • 18 

3 

3 

3 

3 

6 


Engineering Experiment 

Machining Practice .... 

7 

. . . . 9 

3 

3 

3 

3 

4 

Mechanical & Elec¬ 
trical Engg. Experi¬ 
ment} 

Elective Subjects] [. 

•St# 




5 

17 


Graduation Thesis. 

.... ^ 





6 


Total of Professional Subjects* 

• • • • X02 



21 

29 

35 


Total of General Subjects • 

• • • • 88 

28 

27 

18 

10 

5 



Sum Total.. 36 3<S 39 39 40 


Elective Subiects (Elected by the school and given 
to the students as required subjects) 

Mechnical Dynamics 
Vibration Engineering, 

Steam Power Engineering 
Motor En^eering 
Machine Tools. 

Automatic Control 
Lubrication En^eering 
plastic Processing. 

Analysis of Apparatus. 


Special Lectures. 

Heat Transfer 

Internal Combustion Engines 
Hydraulic Machinery 
Hydrodynamics 
Production En^neering 
Technical Measurement 
Non-metal Materials. 

Outline of Chemical Engineering 
Technical Foreign Language 
Others. 









107 


Dgpartment of Electrical Engineering 


Subjects 


Total 
of per 
wceF 
class 
hours 

Class hours per week for each 
academic year 

_ xrofM 

zst 

year 

and 

Kst 

3 rd 

year 

4 th 

year 

Sth 

year 

Applied Mathematic? , , . , . 

• 

4 




4 

Exercise included 

Applied Physics* *. 

• 

5 



3 

2 

ExerdM and Experi¬ 
ment inelndcd 

Gjaphics. 


2 

2 




Exercise Included 

Electricity %nd Magnetism * . . . 

• 

4 


2 

2 



Theofy of Alternating Ctittent • • • 


4 


I 

2 

I 


Electrical Measuremem. 

• 

3 



2 

Z 


Electronics * .. 

• 

3 



I 

2 


Electric Circuit Theory * 


t 





2 

Outline of Mechauical Engineering • 


8 


2 

4 

2 


Electrical Machinery and Apparatus 

■ • 

6 



3 

3 


MaterialforElectricalHnginecring • 

• 

3 




2 

1 

High Voltage Engineering .... 

♦ ■ 

2 




2 


Design of Electrial Machinery .... 

• 

4 




2 

2 

Electrical Drawing • . * - 

• 

6 

4 

2 




Experiment and Practice of ElectricalE^i^^i^S 

* 

18 

2 

3 

3 

4 

t 

Elective Subjects.. 

• 

22 



I 

4 

17 

Graduation Thesis. 

• • 

6 





6 

Total of Professional Subjects • • * 

• 

102 

8 

lO 

21 

29 

34 

Total of General Subjects * • * * 

• 

88 

28 

27 

l8 

ZO 

5 

Sum Total . 

• 

190 

3d 

37 

39 

39 

39 


Elective Subjects (elected by Ae school imd ^yen to 
the students as required subjeQts) 

Electric Power Generation and Trandormation 
Transmission and Distribution of Electric Power 
Application of Electrical Engineering 
Illumination and Electric Heating 
Application Electric Motors 
Electric Railway En^neerinf 
Outline of Electro-chemistry 
Automatic Control 


Electrcmic Circuit 
Electronic Measurment 
Electrical Communication 
Semi-conductor Engineering 
Production Engineering 

Laws and Relations cmiceming Electridfy 
and Electric Waves 

Technical Foreign Language 

Special Lectures 

Others. 
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Dtpartment of Industriat ChemistTy 


Subjects 





Total 
of per 
week 
class 
hours 

Class hoturs per week for each 
academic year 





zst 2nd 
year year 

3rd 

year 

4 th 

year 

5th 

year 

Applied Methematiai 





4 



4 

Exercise incltided 

Applied Physics . , . . 

Graphics. 





5 

2 

2 

3 

2 

Exercise and 
Experiment included 

Inorganic Chemistry 





3 

2 

I 



Organic Chemistry 





3 

I 

2 



Physical Chemistry 





4 


2 

2 


Analytical Chemistry 





. 2 

2 




Chemical Engineering . 





6 



a 

4 

Material Engineering 





. 2 



a 


Outline of Mechanical Engineering , 





4 

2 

2 



Outline of Electrical Engineering 





4 


2 

2 


Inorganic Industrial Chemistry 





3 



2 

I 

Organic Industrial Chemistry . 





3 



2 

I 

Design and Drawing in Industrial Chemistry 




6 

2 2 

2 



Experiment of Industrial Chemistry * 

• 




» 21 

a 3 

5 

7 

4 

Elective Subjects , 

* 

* 



. 20 


X 

4 

15 

Graduation Thesis. , . * 

♦ 

« 



10 




zo 


Total of Professional Subjects]. . 

« « « 

• 

. 102 

6 

Z2 

20 

39 

35 


Total of General Subjects * 

« • * 

• 

. 88 

30 

as 

18 

zo 

5 


Sum Total ..... 

. 

• 

190 

36 

37 

38 

39 

40 



Elective Subjects (elected by the school and ^ven to 
the students as required subjects) 

Synthetic Chemistry 
Polymer Chemistry 
Analysis of Apparatus 
Petroleum Chemistry 
Industrial Electro-chemistry 
Rheology 

Organometallic Materials 
Measurement and Control 
Thermodynamics 


HydrauUcs 

Theory of Transfer 

SoUd State Physics 

Safety Engineering 

Production Engineering 

Experiment of Mechanical Engineering 

Experiment of Electrical Engineering 

Technical Foreign Language 

Special Lectures 

Others. 
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Department of Civil Engineeritv 


Sublects 





Total 
of per 
week 
class 
hours 

Class hours per week for each 
academic year 





ist 2 nd 
year year 

3rd 

year 

4 th 

year 

5 th 

year 

Applied Mathematics. .... 





4 




4 

Exerdse included 

Applied Physics. . . 

Graphics . . 


♦ 



3 

2 

2 


3 


Exerdse and Experi¬ 
ment included 

Engineering Works Materials . 


• 



2 


2 




Applied Mechanics .... 





5 



3 

2 


Structural Mechanics 





5 




3 

2 

Hydraulics. 





5 



3 

2 


Surveying . . . 





5 

2 

2 

z 



Engineering Geology . . . 





2 


2 




Soil Engineering 





3 



3 



Execution of Engineering Works 





2 




2 


Bridge Engineering .... 





4 




2 

2 

Reinforced Concrete Engineering 





4 



2 

2 


Outline of Mechanical Engineering . 



• 


2 




2 


Outline of Electrical Engineering 



• 


2 





2 

Design and Drawing in Civil Engineering . 

Experiment and Practice of Qvil Engineering 



* 


14 

14 

2 

2 

2 

3 

1 

3 

2 

3 

6 

Experiment in 

3 necring Works Mate^ 

rials, StructuralMe- 
chanics. Hydraulics, 
Surveying, Soil Bn- 
gineermg, Execution 
of Engineering Works, 
S anitary Engineering 

13 





















Elective Subjects. 


. 

• 

. 

18 




5 

Graduation Thesis .... 


• 

m 

• 

6 





6 

Total of Professional Subjects 


* 


* 

102 

8 

zx 

20 

29 

34 

Total of General Subjects 


• 


• 

88 

28 

27 

18 

zo 

5 

Sum Total , , * . . 


• 


• 

190 

36 

37 

38 

39 

39 


Elective subjects (elected by the school and given to 
the students as required subjects) 

Sanitary Engineeiing 

Outline of Architectore 

River and Water Resources Engineering 

Road Engineering 

Railroad Engineering 

Harbor and Waterfront Engineering 

Water-power Generation and Dam Engineering 

Earthquake-proof Engineering 

Area and Oty Planning 


Sand Guard Engineering 
Building Machinery 
Metallic Materials 
Industrial Gunpowder 

Laws and Regulation concerning CSvil Engine¬ 
ering 

Engineering Works Management 
Technical Foreign Language 
Special Lectures 
Others. 
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D$partmmcfAfc}dt$ctm§ 


Total Class hours per week for each 
of per academic year 

Subjects ^f^rcck ,1 „ Notes. 

dass xst 2nd 3rd 4th 5th 

hours year year year year year 


Applied Mathematics.4 

Applied Physics.3 

Graphics.. , . . 2 

Modelling.4 

Building Construction Mechanics.6 

General Building Construction.3 

Building Materials ........ 4 

Surveying.. 

Outline of Mechanical Engine^g.a 

Outline of Electrical Engineering ...... 2 

Steel Construction. . 4 

Reinforced Concrete Construction ...... 4 

Building Construction Planning ^.4 

Building Plannihg. . 9 

BUEdini Design and Drawbg ...... 23 

Elective Subjtoa.20 

Graduation Thesis. € 


4 Exercise indud^- 

3 Exetdse and Experi* 

ment included 

2 Exercise induded 

2 2 

2 2 2 Exercise included 

2 X 

2 2 Exerdse and Bxperi* 

inent indUded 

2 Practice induded 
2 

2 

2 2 Exerdsa induded 

2 2 Exerdse included 

2 2 Exerdse and Et* 

periment induded 

4 32 Exerdse and Exe- 

periment induded 

2 3 6 6 6 

4 6 10 

6 


Total of Profcssioual Subjects, 

• 

• 

• 

• 

. 102 

8 

xo 

2 X 

a 9 

34 

Total of General Subjects. 

• 

• 

* 

• 

88 

28 

a? 

18 

10 

5 

Sum Total .... 


• 

• 

* 

190 

36 

37 

39 

39 

39 


Elective Subjects (Elected the school and given 
to the students as required subjects) 

History of Architecture 

Apphed Mechanics (’Wbration, Elasticity) 

Execution of Building Wor|» 

Area and Oty Planning 
Architectural Design. 


Laws and Regulation concerning Buildings 

Building Utilitiea 

SoQ Foundation Engineering, 

Anti<calafflity Engineering 
Technical Foreign Language 
Special Lectures. 

Others. 












Ill 


Subjecti 

Applied Mathemttict 

Applied Physicf. 

Ori^hict. 

Physical Chemistry .... 

Analyticil Chemistry .... 

Metal Analysis. 

Outline of Medtanical fingineering . 

Outline of Electrical Engineering 

Physiometallurgy. 

Smelting. 

Metallophysics. 

Theory of Smelting .... 

Metallic Materials. 

Metal Proceasing. 

Design and Drawing in Metal Engineering 
Experiment and Practice in Metal Engineering 

Elective Subjects. 

Graduation Thi^s. 


Departmint of Moial Engineering 


T< 

of 

w 

di 

he 




Exerdse included 

Exerdse and Expert* 
ment included 
Exerdse included 

Exerdse and Experi¬ 
ment included 
Experiment included 



a a 

a 2 

a a 

Iron Smelting^ Kmi- 
a a iron Smelti^ and 

S pedal Metafsmelt- 
ing. 

a 


a 

Steel, Non-iron Ma- 
4 terials and Spedal 

metal Matetiids Ma¬ 
chining* Plastic. 

4 a Processing, Casting, 
Welding and Powder 
Smelting 

2 3 2 
6 3 ta 

a 4 a II 

6 


Total of Professional Subjects.loa 6 xa ax ap 34 

Total of General Subjects.88 30 as x8 xo 5 

Sum Total.190 36 37 39 39 39 


Elective Subfects (elected bv the school and ghren to 
the students as required subjects) 

Strength of Metals (Strength of Materials, 
Method of Materials Testing, etc.) 

Outline of Metal Engineering (History of Me¬ 
tals, Separation of Ores, l^fractoty 
Materials against Riels, Metallur^cal 
Outline of Smelting and Processing Mate¬ 
rials, etc.) 

Metal Chemastry (And-erosin of Metals, Pro¬ 
cessing of Metal Surface) 

Outline of Chemical ^gineering 

Stochastics 


Technical Measurement 
Analysis of Apparatus 
Automatic Control 
Machining Technology 
Electrical Engineering Practice 

Production Ei^eering (Quality Management, 
Safety Engineetang, Faotory Management, 
Fai^ry Construction, Industrial Admlnis- 
tradon) 

Technical Foreign Language 
Special Lectures 
Others. 
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5. Advice to the Special Committee for Reorganization 
and Development of Polytechnic Education 

From what I have come to know through my 
inspection and observatiwi of Indian institutes, 
polytechnics and industrial factories, from- the ex¬ 
planations they gave me about these and from what 
1 learned throu^ discussion at the conferences at 
Bangalore and Hyderabad, I list here several points 
which I consider should be reformed in the polytechr* 
nic education, and tender the following advice to tile 
Committee. 

(i) Reorganization of Educatiorud System 

First, it is necessary^ to raise the level of elementary 
and secondary education at the primary, middle and 
high school and then that of the polytechnic; that 
is, to examine the system of elementary and secon¬ 
dary education and raise its level. _ If this necessitates 
too much preparation to be practicable, I recommend 
the foUowmg reorpnization of the system. This is 
my proposal; to establish 2 years system pw-poly- 
technic, and admit into the polytechnic only those 
hig h school graduates who finished the course of the 
pre-polytechnic. In this case, there is no need to 
attempt any change in the present system of elemen¬ 
tary and secondary education. At the pre-polytech¬ 
nic, English and other general subjects which are 
basic for professional education should be taught, 
and the whole period of the {lolytechnic should be 
devoted to promssional education. The first thing 
to do, to cany this plan into practice, is to train the 
teachers. 

(ii) Improvement of the Quality of Teachers 

Competent teachers are the first requirement for 
attaining the objectives set dp' for the polytechnic edu¬ 
cation. To be a competent teacher, the teacher 
himself must always try to improve himself. This 
makes it necessary for him to be always going ahead 
with his researches (both in theoretical and experi¬ 
mental fields) and publish the results in bulletins or 
elsewhere. 

I was tolu, when I was inspecting a certain poly¬ 
technic, that the teachers had no time to spare for 
their study. 1 do not think this is very convincing. 
I am afraid they do not, perhaps, make serious 
efforts to find time for their study. Teachers can 
hope to improve themsdves by going ahead with 
their researches. It goes without saying that most 
research work necessarily accompanies considerable 
difficulty and demands invention and efforts. 


(iii) Cultivation of the Teaching Ability of Teachers 

To teach the students, a teacher must have an 
ample professional knowledge about what he teaches, 
make a researcn on teaching methods and contrive 
means to deal with the difference of abilities on the 
part of the students. To increase his professional 
knowledge, the scientific researches he is making 
win be of great help to him. To guide the students 


in experiments, designing and drawing, the teacher 
must first be able to execute these himself. He must 
always have a full understanding of the students' 
standpoint, and contrive to make the students better 
grasp what he teaches. 

(iv) Teaching Methods 

Teaching methods should aim at intelligibilily. In 
teaching, what and how to teach is mote important 
than to have abundance of time. Teachers shoidd 
give consideration to the fact that students* abilities 
are d^erent, one from another. Next. I will explain 
how to teach professional subjects. 

(A) Lecture 

When the students have fully understood the theo¬ 
ries, show them the practical mechanism and move¬ 
ment of madtines through demonstration facilities. 
In this case, show real machines. Remember to 
make use of what has been taught in the lectiues^ 
in designing, drawing, experiments and practice. 


(B) Designing and Drawing 

To cultivate the ability of designing, it is necessary 
that the students should have a mental vision of the 
structure, mechanism and performance of the 
machine to be designed, by making full use of the 
knowledge obtained through lectures, and that'they 
should make reckoning of the dimensions and the 
strength of each part and choose the materials, hi 
designing, it is mso to be learned that not all the 
dimensions can be obtained only through calculation. 
To show good reference drawings is . also necess^ 
in draftii^. In all these, teachers* readiness to give 
timely advice and suggestion to make the students 
correct the drawing while it is being executed, greatly 
expedites students’ progress in the work. ^$o ^ve 
each student diffeorent data, so that he will make 
spontaneous efforts. 


(C) Experiment 

Before executing an experiment, the teacher must 
give preparatory knowledge about its proceedings. 
Give pertinent suggestions so that the student can 
make good use of the knowledge gained from the 
lectures. At the same time, ^ve a detailed lecture 
on hpw to write a report, how to deal yrith tjie 
results of an experiment and how to make a conclu¬ 
sion. 


In executing an experiment, the .students them¬ 
selves must handle the machines and instruments and 
take the readings. In this way, they will become 
able to write a report and corroborate tiie knowledge 
gained from the lectures. No matter how tile tea¬ 
chers guide the students to prevent jhens from riiin- 
ing the experiment facilities, more~ or less damage 
will not be avoided. 
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This kind of experiment must be imposed on all 
the students assign^ to several rooms where different 
experiments are executed. 


(D) Practice 

Before starting practice, give enough preparatory 
knowledge by e:q>laining what is going to be doi» 
and the methods of execuUon. In practice, it is 
necessary to repeat the same operation very often so 
that the students can attain proficiency in the work 
to some extent For that purpose, considerable 
amount of time will be necessary. 


(v) Out-of-Campm Practice 

It is necessary to have the students, exc^t those 
of the sandwich course, experience, while yet at 
school, the factory life in the industrial world. Uw 
summer or other holidays for this purpose. It is 
desirable to set the term, at least, at 3 to 4 weeks. 
But practice in the factory cannot be done without 
the co-operation of industry. 


(vi) Establishment of Engineering Education Re¬ 
search Society of India 

I recommend to set up an industrial and acade¬ 
mic worlds co-operative organ for the research of 
en^neering education in India, following the exanmle 
of Japan Society of Engineering Education, or dis¬ 
trict societies of the same, and make a research for 
the development of engineering education and ex¬ 
change opinions bett^een the industrial and educa¬ 
tional worlds. 


If people belonging to the industrial world, to 
universities and pol 3 ^ecanics should have a periodical 
m eeting in each province in India and make resemch 
on technical education, it vdll gather great weight. 
At present, industries, universities and polytechnics 
are all isolated. If such a society as mentioned above 
is organized, what industries demand, and what prob¬ 
lems universities and polytechnics are working at, will 
bocem better comprehended and both will be able to 
come to a better mutual understanding, with a result 
co-operative solution of the problems. 

When such a society is set up in each province, 
it become possible to organize an All India Re¬ 
seat Organ of Engineering Education. Then, there 
will be a good hope of raising, through the concerted 
efforts of the society, the interest of the Govern¬ 
ment and the whole people of India about this matter 
of technical education, and finally achieving the afore- 
aud re-organization of the educational system. 


APPENDIX IV 

Sorv^ of Tecinical Education Fadtities in Indto 
1969 . 

Diploma Courses in Engineering and Techology 

A significant development in the field of technical 
education during the year 1968 was ^e decision to 
reduce admissions to technical institutions in the 
country. In early 1968, it was evident that unem¬ 
ployment among technical personnel had become 
acute and that immediate steps were n^essary to 
regulate ad^ssions to technical institutions so tnat 
the gravity of unemployment in future years could 
be minimised. Accordingly, in February, 1968. the 
Ministry of Education advised the State Govern¬ 
ments, Univeristies and other authorities to reduce 
admissions to technical institutions on a selective 
basis. An overall reduction of 30 per cent in the 
admission capacity to degree and diploma institutions 
was suggested. However, the actual reduction was 
to be implemented in each institution according to the 
physical facilities available. 

The suggestion was generally welcomed by the 
State Govenunents and Universities altiibugh there 
was reristance to any reductioi in the admissions by 
some State. However, tile position Aat emerged at 
the end of the year was that there was a sh^ fall 
in the demand for admissions t6 both engineering col¬ 
leges and polytechnics. To assess the position, in 
1968, information was collected sjpecially about the 
number of applicants to en^eering colleges and 
polytechnics for the year 1967 and 196g. The fol¬ 
lowing table shows the result of this Survey: 


Engineering Colicget 

Polytechnics 

1967 

1968 

1967 

1968 

No. of Applicants i, 45 »i 74 

Actual Admissions 34,571 

98,690 

18,445 

W 5.575 

425600 

66,053 

* 7,354 


There was a sharp fall both in the case of the 
number of applicants and the number actually ad¬ 
mitted to diploma courses in 1968. In several States, 
no fresh admissions were made to certain polytech¬ 
nics. As the problem of unemployment continued to 
be acute and me indications were that unemployment 
would persist till the end of the Fifth Plan, the 
Ministry of Education advised all State Governments 
and other authorities in June, 1969 that the reduced 
level of admissions of 1968 should be maintained 
in 1969 and later till the position improved. 

The total number of institutions included in this 
report is 277. The sanctioned admission capacity 
was 48579 in 1966. There has been no expansion 
since then. On the other hand, as a result of some 
marginal adjustments made in some institutions in 
1967, the total admission capacity came down to 
47,120. Following the decision to reduce admis¬ 
sions in 1968, the admission capacity came down 
further. In this Survey Report the sanctioned ad¬ 
mission capacity has been shown in respect of most 
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of the institutions at die 1967 level, but in certain 
cases, the reduced level agreed to by the Institutions 
has been shown against them. On this basis the 
total admission capacity in 1969 is 43,082. *11)6 
actual admissions, hovwyet are 26,259. 


The output of difdoma holders duting year 
1969 (at ^e end of the academic year 1968*69) is 
21,545. The subject-wise distribution of sanctioned 
ad^ssion capacity, actual admissions and outturn 
for diploma courses in 1969 is as follows: 


Suctioned Actual 

Subject Admission^ Admiwiont Out-turo 

Capacity 


Civil Engineering . 




13*093 

4,40a 

4,81a 

Mechanical Engineering 




14,505 

9,194 

8,905 

Electrical Engineering. 




IX,904 

7440 

«,035 

Tde-communication/Radio Engineering/Blectronict 




330 

290 

213 

Mining Engineering. 




aiS 

154 

95 

Metallurgy . 




165 

166 

86 

Automobile fjngincering .... 




45a 

414 

84 , 

Textile Technology. 




47« 

413 

380 

TntUe Chemistry . 



# « 

55 

55 

49 

Leather fbctmology. 




145 

Ill 

59 

Paper gt Pulp Technology .... 




90 

40 

54 

Printing Technology. 




5«5 

409 

ao7 

Ccounexdal Practice. 



a • 

«5 

190 

6 

Chemical Operttors/Chemical Engineering . 



a a 

g50 

gao 


Pharmacy . 




5*6 

47« 

219 

Ceramic Technology. 


* • 

a a 

36 

34 

24 

Sound Engineering. 


a ♦ 

f • 

60 

68 

23 

RffrigeradMi . 


• « 

« a 

40 

59 

35 

Production Engineering .... 




- 

6 

9 

Induftriri Engineering 




•• 

6 

5 

Architectural Atsistantship .... 

• 

* 

* 

85 

68 

l| 

Town Planning. 




30 

20 

18 

C<mstnicti9n and Structure .... 




30 

I 

•• 

Induftrial Hlectronka. 




10 

10 

.. 


XOTAt 


41,08a aMse ai445 
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Table 1 gives the list of facilities relating to diploma 
tourses, iostitution-wise and subject-wi^ includiag 
sanctioned intake, actual admission and outturn for 
1969. Table II is a State-wise and subject-wise 
summary. 

The following institutions did not make any admis¬ 
sions to any course in 1969: 

1. Government Mining Polytechnic, Tumsaf (Maha¬ 
rashtra). 


2. Government Leather Technological InsUtote, 
Morar, Gwalior. 

(Anoexures III shows the li$t of courses not of a 
regular pattern. 

2-Year Technician Courses 

The following four institutions with an admission 
capacity of 600 seats are conducting two-year Tech¬ 
nicians courses: 


Andhra Pradesh 

1. Andhra Polytechnic, Kakinada . ato 

2 . Government Polytechnic, Hydmbad . 370 

ff'esi Bengal 

1. Asansol Polytechnicj Asansol . 60 

2. Biria Institute of Technology^ Calcutta ....... 60 


Totai . . . 600 


* 

Sandmkh Courses 

The following 8 institution are offering standwich courses : 


Sanctioned 

Actual 


Name of Polytechnic 

Intake 

Admissions 

Outturn 



made 


X. YvMeCA. Institute of Engineerings Faiidabid (Haryana) 

75 

75 

• • 

2. fiirla Institute of Technology, Calcutta.. 

V • 50 

X 3 

23 

3. Calcutta Technical School, Calcutta. 

. . 280 

96 

250 

4 * State Technological Institute, Rourkela . » , , • 

• , 60 

87 

39 

5 , Government Polytechnic^ Vishkapatnam. 

• . 30 

3 Q 

xo 

6 . Central Polytechnic, Madras , , 

• a 42 

42 

31 

7 * Taxnilnadu Polytechnic, Madurai 

e . 50 

*. 

18 

8 , Coimbatore Institute of Technology, Coimbatore , , • . 

• . 60 

49 

24 


647 

393 

395 


Part-time Courses Jug Technology. The total admission capacity ot the 

Part-time diploma courses are being conducted at Part-time courses is 1810. A list of institutions 

26 institutions including the four schools of Print- which conduct Part-time courses is at Annexurc IV. 






GtHf fdtptichmcs dnd Rami tnstimtms 
In addition to the 277 Polytechnics there 22 
Cflrls’^Pt^iehctes' ih ifib "celantiy. A namb^r of 
these polytechnics are conducting connhs like, '0ec- 
trical Conununication/R^j^p Eo^eering/Electronios, 
Architectural Assistant-®fp, Ci# Eiigiheefltig ipd 
Pharftiacy ;etc,' etc. There' are also 9 Rural Institu- 
tidhs in the coihitry conducting diploma courses in 


Types of Institution 


1. Diploma Institutions 

2. Girls' Polytechnics . 

3. Rural Institutions . 


Qvil and Rural A kst of Rhttd tnstiW- 

flftes and (Ms’ 'KlyiBajiiiics is givetn Scparaf^y at 
Annexure I and '^TOdSui-e H. ?f ^>81480 ^fiSftMIdOns 
are sfco taliSn ^iittb 'account the'otfeiSU adifiSs^oa 
capacity, actual admissions and out-turn for diploma 
ci^rses in -engHieering and technology in 1969, are 
as follows: 


Sanctioned 

Admission 

Capad^ 

Actual 

Admissions 

Out-turn 

43>682 

26,259 

2 is 545 

2,230 

r .953 

757 

370 

231 

246 


Total . . . 46,282 28,443 22,548 


List of Abbreviatiom 

S.G. . 




* 

State Government Institution 

u, . , . 




a 

University Institution 

p. . . . 


V 


a 

Private (Non-’Govemment) Institution 

Civil • 


« 


• 

Civil Engineering 

Mech. 


* 


« 

Mechanical Engineering 

Elec. . 




9 

Electrical Engineering 

'Telc^Comn* 




• 

Tele-Communication Engineering 

Elec. Comn* 





Electrical Communication Engineering 

Ridio . 

• 

* 

• 

- 

Radio Ertginm^g 

fifectronics ^ 



• 

* 

Electronics Engineering 

imn. . 




• 

Mining Engineering 

Meta. . 




» 

Metallurgy 

Chem. . 

• 

a 

* 


Chemical Engineering 

Atito. . , . 

* 


t 


Automobile Engineering 

Phaim. 

T^t. Tech.; 

• 

* 

» 

t 

* 


Pharmacy 

Textile Technology 

Text. Chem. 

« 


« 


Textile Chemistry 

Leath. Tech. 

a 


• 

a 

Leather Technology 

P^tg. , 

* 


• 

9 

Printing Technology 

Ceram* Tech* 

* 


• 

« 

Ceramic Technology 

Sound , 

• 


« 


Sound Engineering 

Prodn. fingg.; . 




• 

Production Engineering 

them, djperators . 

. 

. 

* 

• 

‘Ciiemical Operators 

' ArdiL A&tt.‘ 




m 

Architecturaf A^silVan£tiip 
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Table I 

TECHNICAL INSTITUTIONS IN INDIA CONDUCTING DIPLOMA COURSES IN ENGINEERING AND 

TECHNOLOGY 1^69^ 


Serial 

No. 

Nam* of the Institution (Administrative Control) 
■^par of EstEblishmen^ 

Field of 
afaEibi 

Sanctioned Actual Out-turn 

Admission 

capacity made 

Remarks 

I 

2 

3 

4 

5 6 

7 


northern region 


Delhi 


I Govind Ballabh Pant Polytechnic Okhla • 

. Qvil 

60 

60 

19 

(S.G.>—1961 

Mech 

150 

99 


Elec; 

90 

60 

41 


Auto 

30 

30 

16 



330 

240 

X48 

2 Pusa Polytechirfe Pusa , . . . 

. Civili 

60 



(S.G.)-I 9«2 

Meclu 

90 

90 

103 

Bled 

60 

60 

46 


Pharm. 

66 

66 


Comm* 





Practice 

60 

60 

•• 


33fi 3 ^ m 


3 Kashmere Gate polytechnic!, Delhi » . 

V CiviV, 

30 

21 

18 

(S.G.)—1964 

Mech. 

90 

51 

52 


Elec. 

60 

57 

36 


Electro¬ 





nics 

60 

28 

35 



240 

157 

*41 

yammu SiKashmir 





4 Kashmir Government Polytetamic, Srinagar 

. Civil 

60 

* • 

.. The results awaited* 

(S.G.)-i 958 

Meclj, 

30 

,, 

.. The Institute 


Elec, 

30 

, * 

.♦ dMed/byJ&K: 



- 

- 

- Government 



120 


•• 

5 Govemmnt Polytechnic, Jammu 

. Civil 

15 

11 

24 

(S.G.)“ 19 ^ 

Me^h^ 

15 

to 

39 


Elec. 

15 

10 

29 


Auto- 





(Piaatr 





Diptama) 

15 

15 

9 



60 

46 

lOl 

Himadtal Pradesh 





6 Government Polytechnic Sjindernaggf^ Mandi 

Civil 

3.0 

4 ? 

35 

(S.G.)—I 959 t 

Mcqba 

45 




Elec, 

45 

30 

3 i 



120 

73 

67 

7 Government Polytechnic, Hamirpur . , 

. Civil 



6 

(S.G.)—I 96 i 

MeclU 

6a 

15 

9 


Elec. 

60 

15 

35 



180 

51 

50 




I i 


Chandigarh 


8 Central Polytechnic, Chandigarh 
( 8 .G.>~i 959 


Haryana 

9 Maryana Polytechnic, Nilokheri 
(S.G.>-I 958 


JO Government Polytechnic, Jhajjar 
(S.G.)—1961 


II Government Polytechnic, Ambala 

(S.G.>—1955 


la Govenment Polytechnic, Sina (Hissar) . 

(S.G.)—X96a 


13 Chhotu Ram Polytechnic, Rohtak 
(P)— 195 « 


14 Vaiah Technical Institute, Rohtak 

(P>-I 957 

15 YMCA Institute of Engineering, Faridabad . 

(P)—1969 


Pmitd) 

16 Jagat Ram Govt. Polytecbni, Moshiarpur 
(S.G.)—1933 


3 

4 

5 

6 

i) Hdl-titne course 




. Civil 

45 

33 

21 

Mech. 

90 

48 

81 

Elec. 

45 

33 

44 


180 

114 

146 

(b) Part-time course 



Civil 

30 

- 

8 

. Civil 

90 

54 

28 

Mech. 

tzo 

67 

87 

Elec. 

90 

54 

62 


300 

175 

177 

, Civil 

45 


x8 

Mech. 

90 

32 

39 

ElCCaf 

45 

16 

35 


180 


92 

a Civil 

J 20 

70 

19 

Mech. 

90 

47 

51 

Elec. 

90 

i 7 

68 

Auto 

SO 

13 

19 


330 

187 

157 

. Civil 

45 

35 

13 

Mech. 

90 

69 

40 

Elec. 

45 

35 

_ « 


x8o 

139 

96 

, Civil 

60 

22 

31 

Mech. 

30 

II 


Elec. 

30 

12 

.. 


130 

45 

31 

a Civil 

60 

40 

15 

• Mech, 

45 

45 


Elec. 

30 

30 

- 


75 

75 



Civil 

60 

20 

Q 

Mech. 

60 

28 

42 

Elec. 

60 

28 

58 


x8o 

76 

X09 

60 

9 

x8 

60 

13 

20 

So 

13 

60 

180 

35 

98 


7 


Sandwich courses 
of 4 years. 


17 Government Polytechnic, Guru Tegh Bahadur Civil 
Garh (S.G.)—1963 Mech. 

Elec. 


I 


2 


4 


5 


6 


119 


3 


18 Government pGlytcdmic, Batala 
(S.G.)—1964 


X9 Government Polytechnic, Amritsar . 
(S.a>-i9<55 


20 PanJab Institute of Teattile Technology, Amritsar 

(S.G.>—1920 

21 Govt, Tanning Institute, Jullundur City * 

(S.G.>-I 934 


22 Thapar Pol3rtcchnic, Patiala 

(P)—195^ 


23 Guru Nanak Engg. College, Ludhiana 
(P)—1952 


24 Mehr Chand Polytechnic, Jullundur 
(P>-i 954 


25 Ramgarhia Polytechnic, Phagwara 
(P>-1950 


Rajasthan 

26 Jodhpur Polytechnic, Jodhpur * 
(S.G.)—1958 


Civil 

30 

13 

15 

Mech. 

45 


27 

Elec, 

45 

27 

37 


120 

40 

79 

Civil 

60 

i 9 


Mech. 

60 

29 

42 

Elec. 

60 

29 

41 


x8o 

77 

83 

Tcx.Tech 

30 

32 

19 

Leather 

to 

5 

2 

Tech. 




Foot-wear 




Tech. 

15 

8 

8 


25 

13 

to 

(a) Diploma 

{Fu!l-time) 



Civil 

60 

33 

19 

Mech. 

60 

34 

53 

H2ec« 

60 

34 

59 


180 

lOI 

131 

f 

« 

(b) Diploma {Part-time) 



Elec, 

60 


12 

(a) Diploma {Full- time) 



Civil; 

30 

19 

ZI 

Mech. 

60 

2 t 

51 

Elec. 

60 

39 

5 ^ 

> 

1 

Q 

0 




ODipIoma) 
Mech. Engg. 

30 

13 

17 

(Sandwich 




course) 

30 


• ‘ 


210 

92 

135 

(b) Diploma {Part-time) 



Mech. 

60 


22 

Civil 

60 

25 

48 

Mech. 

60 

44 

55 

Elec, 

60 

< 5 r 

59 


180 

130 

t62 

Civil 

60 

19 

48 

Mech. 

60 

32 

54 

Elec. 

60 

53 

5 ^ 


180 

X04 

158 


avE 

120 

30 

34 

Mech. 

90 

45 

48 

Elec. 

90 

30 

32 

Electtonics 


—3 



300 108 1x4 


120 


27 Udaipur Polytediiiic, Ud»pur 
(S.G.>—1957 


28 Ajmcr Polytechnic^ Ajmct^ 
(S.G,)—1957“ 


29 Alwar polytechnic, Alwar 
(S.G.)—1957 


Government Polytechnic, Kota 
(S.Gt)-^i9^ 


31 Bikaner Polytechnic, Bikaner 
(S.G*)—1962 


Uttar Pradesh 

32 Government Polytechnic, Gorakhpur 

(S.G.>-i909' 


33 Government Polytechnic, Lucknow 
(S. a)—1892 


khurja. 

(S.GO—19^^' 


Government Polytechnic, Bareilly 
(S*a)—1958 


36 Government Polytechnic, Jhansi 

(S«a)—1960^ 


Medx. 

60 

26 

29 

Elea 

60 

21 

24 

Mim 

20 

*• 

5 


J40 

47 

58 

Civil) 

60 

20 

16 

Madbi^) 

90 

20 

69: 

Elec.. 

90 

31 


Auto 

•• 

8 

.. s 


240 

79 

139 

Civil 

30 

30 

18 

Moch. 

45’ 

9 

39 

Bleci 

45 

14 

34 


T20 

53 

91 

avil 

60 

16 

13 

Mech. 

90 

38 

19 

BJec. 

90 

32 

17 


240 

86 

49 

Civil 

30 

31 

13 


45 

36 

18 

Etea 

45 

28 

16 


120 

95 

47 

Civil 

90 

82^ 

47 

Mech. 

105 

105 

67 

Elec. 

105 

114 

71 


300 

301 

185 

Civil 

90 

9 

3 

Mech. 

105 

81 

43 

Elec. 

105 

85 

40 

Auto. (Post 



Diploma) 

10 

JO 

J 


310 

rSs 

86 

Civile 

60 

34 

31 

Mech. 

60 

49 

38 

Elec. 

60 

49 

40 


180 

132 

109 

avfl 

60 

58 

32 

Mech. 

90 

66 

55 

Elec. 

90 

66 

60 


240 

190 

147 

Civil 

60 

30 

38 

Mechi 

90 

43 

58 

Biec. 

90 

55 

49 


240 

128 

146 


1969-70 


Started in 1969-70. 



121 


X 2 

3 

4 

5 


(a) Diploma (PulUtime) 




37 Government Polytechnic, Kanpur . 

. Civil 

60 

84 

25 

(S.G,>-I962 

Mech. 

120 

II9 

90 


Elec. 

120 

127 

77 



300 

330 

192 

(i) Diploma {PaH~Mme) 





avii 

20 


6 


Mech. 

40 


33 


Elec. 

40 

•• 

II 


. 

xoo 

- 

SO 

38 Government Polytechnic, Azamgarh 

. eivii 

30 

II 

^5 

(S.G.)—1963 


75 

43 

25 


Elec. 

75 

49 

28 


. 

180 

103 

58 

39 Government Polytechnic, Faizabad 

. .Ovil 

30 


IZ 

(S.G.)—1963 

Mech. 

75 

36 

40 


Elec. 

75 

41 

30 



180 

77 

81 

40 GovernraentTolytcchnic. Aiirzapur 

. Citil 

60 

26 

4 

(S.G.>-I 964 

Mtit^ 

00 

77 

39 


Elec. 

90 

66 

23 



J240 

.iUS 9 

66 

41 Government P^ytechnie-Moradabad 

. Civil 

60 

31 

2S 

(S.G.)—X964 

Mech. 

90 

64 

51 


Elec. 

90 

59 

44 



240 

154 

123 

43 GovemmenfPolytechnic, Gonda 

. ewi 

30 

ZI 

8 

(S.G.)—1965 

Mech. 

45 

32 

25 


fiiec. 

45 

30 

IS 


- 

X 20 

73 

48 

43 Government: PolytechnioJ Basti . 

. Civil 

30 

3 

5 

(S.G.)^i 9 tfs. 

iMenh. 

45 

25 

16 


Elec. 

45 

28 

15 



120 

56 

36 

44 Government. Central Textile Institute, Kanpur 

. Tex. Tech. 

20 

21 

17 

^ (S.G.)-I 9^4 

• TeXnChcm. 

10 

Ji 

4 



30 

32 

21 


7 


ist Year courses have 
been suspended by 
orders of U, P. 
Govt. 


(а) Diploma (PidUtime) 

45 Northern Regional'School of ■priiitihg Technology . Printing Tec. 6o 59 39 

Allahabad. 

(S.G.)— 1«7 

(б) Diploma {Pan-timo) 

Printing Tech. 20 19 .. Started in 1968-1969. 


(S.a)--I 968 


47 G. O. B. Pant Polytechnic, Aryanagar Settlement 
Ludcnow (S.G.)—1965 


48 Government Leather Institute, Kanpur . 
(S.G.)—1916 


49 Government Leather Institute, Agra 

(S.G.)—1963 


<0 Institute of Paper Technology, Saharanpur 
(CS.G.)—196s 


(U>-I 937 


52 M. G. Polytechnic, Hathras 
(P)—195s 


53 PMV Polytechnic, Mathura 
(P)—1909 


54 Technical College Dayal Bagh, Agra 
(P)—1930 


55 Ludtnow Polytechnic, Lucknow 
(P) 1922 


3 

4 

5 

6 

, Civil 

10 

4 


Mech. 

25 

to 

. . 

Elec. 

25 

11 

** 


60 

25 

•• 

. avil 

30 

3 t 

12 

Mec^. 

45 

55 

4 

Elec. 

45 

55 

12 


120 

141 

29 

* Leather Tech, 
Footwear 

to 

It 

9 

Tech. 

20 

21 

11 


30 

32 

20 

. Leather Tech. 
Footwear 

10 

5 

7 

Tech. 

20 

7 

7 


30 

12 

14 

Paper & Pulp 
Tech, 

30 

28 

29 

i Civil 

120 

89 

96 

Mech 

90 

70 

64 

Elec. 

90 

70 

57 


300 

229 

2x7 

. avil 

60 

30 

10 

Mech. 

60 

45 

45 

Elec. 

Ref. & Air 
Conditioning 

60 

45 

52 

Post (Diploma) 

10 

9 ^ 

* • 

— 

190 

X 29 

107 

. avil 

60 

50 


Me^.l 

60 

55 

48 

Elec, 

60 

60 

34 


180 

165 

115 

, Mech. . 

60 

49 

49 

Elec. 

60 

60 

33 

Auto. 

Auto (Post 

30 

10 

23 

Diploma) 

30 

16 

13 


x8o 


1 X 8 

. avil 

60 

X2 

23 

Mech. 

90 

55 

41 

Eieca 

90 

60 

36 


240 

X 27 

100 


7 


Started in 1968-1969 


^Started in 1969. 



123 


X 


t 


<6 Hewett Polytechnic* Lucknow 
(U>-I 904 


57 Nainital Polytechnic* Nainital 
(P)-I 957 


58 Chandauli Polytechnic* Chandauli 
(P)—1957 


59 Handia Polytechnic, Handia 

(P)—1937 


60 K. L. Polytechnic, Roorkee 
(P)—1956 


61 Gandhi Polytechnic* MuzafTarnagat 
(PH1956 


62 D. N. Polytechnic, Meerut 
(P)-I956 


63 D. N. Polytechnic, BaraUt 

(P)—195^ 


64 Allahabad Polytedintc, Allahabad 
(P) —1956 


3 

4 

5 

6 

(a) Diploma 



• • Civil 

60 

37 

33 

Mech. 

120 

IIX 

81 

Elec. 

120 

97 

87 


300 

245 

20X 

( 5 ) Diploma {ParP-tme) 



avil 

30 


9 

Mech. 

45 

• • 

13 

Elec. 

45 


13 


120 


35 

, , Civil 

60 

IX 

8 

Mech. 

60 

37 

42 

Bleb. 

60 

23 

32 


180 

7X 

ii 

. ChHl 

30 

X7 

17 

MdOh. 

45 

38 

34 

Elec. 

43 

41 

24 


120 

96 

75 

. . Qvil 

30 

X2 

27 

Mech.} 

43 

3 a 

42 

Elec. 

45 

35 _ 

22 


120 

79 

91 

. . Civil 

60 

66 

46 

Mech. 

60 

d 6 

71 

Elec. 

90 

66 

74 


240 

X98 

191 

. CivU 

30 

26 

X 6 

Mech. 

45 

47 

36 

Elec. 

45 

47 

28 


120 

12O 

80 

. . Civil 

60 

39 


Mech. 

60 

44 

26 

Elec. 

60 

55 

23 


x8o 

138 

62 

. Civil 

30 

6 

12 

Mech. 

45 

19 

92 

Elec. 

15 

X6 

30 


120 

41 

71 

. CivU 

60 

35 

35 

Mech. 

120 

128 

79 

Elec. 

120 

141 

64 

Industrial 




Electronics 




(Post Dip.) 

10 

10 



310 314 178 


7 


Ist year courses have 
been suspended by 
the orders of U.P* 
Govt. 


Courses started in 
X9d9. 



CivU 

Mech. 

Elec. 


65 Town Polytechnicj Btllia] 
(P)-i 956 


66 M. P. FolytechniCa Gorakhpur 
(P>-I 95 S 


CiYil 

Mech. 

Elec. 


30 

16 

29 

15 

X6 

7 

X 5 

17 

x6 

60 

49 

Sa 

30 

38 

25 

45 

5 X 

28 

45 

5 X 

25 

Z2C 

140 

78 


EASTERN REGION 


AssBtn 


67 Assam Engineering InBtitatf» 
Gauhati-3 
(S.G.)—1948] 


68 Shillong Polytechnic, Shillong-8 

(S.a >-1965 

69 Dibru^irh Polytechnic, Dibrj garh 

(S.G.>—1965 


(a) Diploma 


. CiTil 
* Civil 


60 —4 


60 


avii 

X05 

40 

60 

Mech. 

30 

15 

21 

Elec. 

30 

8 

I 

Chemical 

Operators 

X 5 

30 

8 


xSo 

93 

90 

plmna 




GM 

4 G 

* • 

ft • 

Mech. 

30 

• V 

ft ft 

Elec. 

30 

ft ft 

ft ft 


xoo 

■ * 

ft • 


X 7 


13 


70 til Pw'i 1:3 of Wiles Tnjtitats of Engineering & 

Technology, Jorhat ..... Civil 
{S.G.)^I927 Mech. 

Elec. 


71 Niwgong Polytechnic* N^wgong . . . Civil 

XS.G.)-I96i Mech. 

Elec. 


7a Silchar Polytedinic, Silchat (Cachar) , . Civfl 

(S.G*)—'19^ Mech, 

Elec. 


73 


Bihar\ («) Diploma (full time) 

New Government Polytechnic, Patna—13 , Civil 

(S.G.)—1955 Mech, 

Elec, 


120 

8o* 

55 

30 

20* 

aa 

30 

X7* 

14 

i8q 

XX7 

91 

30 

4 * 

X5 

60 

8» 

• ft 

30 

a* 

—4 

xao 

lA 

X9 

60 

XX 

i9 

30 

c 

X7 

30 

9 

xa 

xao 

39 

78 


60 

60 

30’ 

30 

30 

X8 

30 

30 

34 


xao 


eiSatitttted 


^Estimated 


iao 


8 a 


125 


I a 

3 

4 

5 

6 


(() Difioma (,Pan-tim) 





QtU 

Med^ 

SIe<^ 

40 

30 

30 

• * 

•• 



100 

- 

- 

74 Gontamcnt Polyteclmic« Gulzarbighj Patna 

(Upgraded from 1963) j 

Mech. 

7 ext. Tech. 
Ceram. Tech, 

45 

30 

30 

15 

48 

^7 

28 

14 

17 

II 

IX 

—4 



120 

1x7 

43 

75 Goremmcnt Polytechnic, Ranchi 

(S.G.)—1954 

. . avil 

Medi. 

Blec. 

1 1 

71 

35 

35 

76 

40 

X 4 



zao 

14X 

130 

76 Government Polytectoic, MuzafiTarpur 
(S*G .>-1947 

. . Civil 

Mech. 

Blec. 

60 

30 

30 

62 

32 

33 

68 

41 

38 



120 

127 

147 

77 Govcmment Polytechnic, Bhagalpur-3 

(S-G.)—1955 

. . Ciyil 

60 

60 

36 

78 Government Polytechnic, Darbhanga 
(S,G.)—1959 

. . Civil 

Mech. 

Elec. 

60 

30 

30 

0 0 

1 

39 

23 

29 



Z 20 

Z22 

91 

79 Oovcrnpicnt Polytechnic, Pumca 
(S.G.) 1959 

. . Civil 

Mech. 

Elec. 

60 

30 

30 

do 

30 

30 

21 

—8 



Z 20 

12O 

40 

80 Government polytechnic, Dhanbad 
C 3 *G.>-i 958 

. avfl 

Mech. 

Blec. 

X 20 

90 

30 

X 20 

86 

30 

84 

35 

20 



240 

236 

139 

81 Government Polytechnic, Gaya 
( 3 .O.)^i 950 j 

. Civil 

Mech. 

Blec. 

60 

30 

30 

60 

30 

30 

•• 



120 

120 

a. 

$2 Government Polytechnic, Dumka , 

(S.G.)—1964 

. avil 

- 

- 

22 

3 3 Government Polytechnic, Baraun! 

(S,G. 1964) 

. . Civil 

60 

59 

23 

84 Government polytechnic. Saharss 
(S*G*)^X 9 ^^ 

. Civil 

•• 

*• 

33 

85 Mining Institute, Dhanbad, (S.G.)—1958 
(Formerly Mining Ini^tute, Jharia) 

. . Min. 

20 

20 

«-7 




126 


86 Minmg Institute, Kodartn& 

(S.G.)—195S 

Mampuf 

87 Adimjati Tcchnigal Institute, Imphal. 

(P)-“I 956 


3 

4 

5 

6 

Mining, & 

Min. Survey 

20 

20 

25 

Civil 

30 

30 

13 

Mech. 

15 

15 

.. 

Elec. 

15 

15 

•• 


60 

60 

13 


88 Orissa School of Bngineefing, Cuttaek»i 

(S.G.>-i9a 


89 Engineering School, perh^mpur 
rS.O.)—1967 


18 *E 8 tiinated 
21 



Elec. 

60 

10 * 

69 



240 

22 

108 

90 Jharsaguda En^neering SchoolJbarsaguda. , 

Civil 

120 

17 

—3 

(S.G.)-I955 

Mech. 

60 

-—8 

21 


Elec. 

60 

—8 

23 



240 

33 

47 

91 State Technological Institute* Routkela -4 

Mech. 

15 

23 

14 

(S.G .)—1963 

Elec. 

15 

24 

6 


Meta. 

15 

20 

lO 


Chem. 

15 

20 

9 



6 q 

87 

Z9 

92 School of Engineering, Bhadrak 

Civil 



12 

(S.G,)— 195 & 

Mech. 



19 


Elec. 

- 

•• 

30 



*• 

•• 

61 

93 Orissa School of Minmg Engineering, Keonjhar . 

Mining 

20 

22 

2 

(S.G .)—1956 





Tpipura 





04 Polytechnic Institute, Narsingarh, P.O., Agartala. 

Civil 

30 

2 


(S.G .)—1958 

Mech. 

15 

2 

*. 


Elec. 

51 

2 

. • 


West Bengal 


95 Asansol Polytechnic, Asansol 
(S.G .)—1951 


(a) Diploma (Fulhtiine) 

. , Mm, 

(b) Diploma (Part-time) 


15 3-Year course. 


53 5 "Year course. 
28 



w 


I 

» 34 


5 

6 


7 


(c) z-ycBt Technician Course 






Mecfa. 

Eke. 

30 

30 

m • 

22 

6 





60 

• • 

27 



96 

Sudhir Sen Polytechnic, Kanyapur^ Asansoi Mech. 

(Burdwan) Elec. 

fS.G. SPO)—1965 _ 

60 

60 

35 * 

34 

42 

8 

*Estijnatcd 



Z20 

69 

50 




(d) Diploma (fUlUtime) 






97 

Acharya prafulla Chandra Roy Polytechnic, Civil 

Calcutta.32 Mech. 

(S.G. Sp .)—1952 Elec. 

90 

120 

30 

54 

122 

37 

59 

X07 

31 





240 

213 

297 




(6) Diploma {ParUtime) 







civil 

Mech. 

Elec. 

30 

60 

30 

26 

71 

32 

20 

46 

15 





120 

129 

8z 




{djfDiploma (JPullUtmt) 






98 

Shri Jnan Chandra Ghosh Polytechnic, Calcutta-23 Civil 
(S.G. Sp.)—1959 Mech. 

Elec. 

60 

90 

30 

28 

83 

33 

70 

149 

41 





180 

144 

260 




(A) Diploma {PartHime) 







Civil 

Mech. 

Elec. 

20 

20 

20 

16 

24 

23 

27 

25 

13 





60 

63 

65 



99 

Ramakrishna Mission Shilpamandira, Belutmath Civil 

Howrah Mech, 

(S.G. Sp.)—1954 Elec. 

75 

65 

40 

41 

80 

43 

50 

83 

27 





x8o 

164 

260 



100 

The Calcutta Technical School, Calcutta Civil 

(P >-1925 Mech. Elec. 

Mech. Elec. 

30 

90 

80 

19 

57 

96 

72 

250 

5-Year 

5-Year 

4-year 

course 

course 

course 



200 

172 

322 


• 

lot 

Ramakrishna Mission Shilpapitha, Belghoria, Civil 

Calcutta-56, 24.Pargana8 Mcch. 

(S.G. Sp.)—1958 Elec, 

90 

220 

30 

4 

40 

13 

46 

78 

35 




— 

240 

57 

159 




128 


I 


* 


3 456 


tea Birla Institutt of Technology, Calcuta-so 
i960 


103 Don Bosco Polytechnic, Cossipore, Calcutta*! 
(S.G. Sp.)—1963 


104 Central Calcutta Polytechnic, Calcutta 
(S.G. Sp.)—1963 


lOS Hoogly Institute of Technology, Hoogly 
(S.G. Sp.)—1957 


106 Polytechnic, Darjeeling Distt.NimBlodge P. O. 

Kurscong Darjeeling 

(S.G. Sp. )—1964 

107 Adiarya Jagdish Chandra Polytechnic, Debalaya 

(S.G. Sp.)—1963 


108 M.B.C. Institute of Engineering and Technology, 

Burdwan . 

(S.G. p.)—1949 


. Mech. (Sand¬ 
wich course) 
Mech.(Pait- 
time) 

Elec. dPart- 
tirae) 

50 

20 

20 

13 

18 

16 

33 

13 

6 

I 

90 

47 

41 

Technical Coufse 

Mech. 

30 


7 

Elec. 

30 

•• 

5 


60 

«. 

12 

. Civil 

60 

4 

14 

Mech. 

90 

45 

67 

Elec. 

30 

33 

30 


180 

82 

II 


(a) Diptana (BtU-time) 


Mech, 

60 

49 

46 

Elec. 

30 

27 

23 

Radio Comn. 

30 

33 

19 


120 

108 

88 

Dipilama {Part-time) 




Mech. 

40 

43 

25 

Elec. 

20 

18 

I 


60 

60 

26 

a Civil 


6 

92 

Mech, 

120 

37 

126 

Elec. 

30 

20 

38 

Auto (Post 




Dip.) ^ 

30 

3 

17 


270 

66 

273 


Civil 

30 

5 

xt 

• Civil 

30 

2 

70 

Mech, 

67 

13 

51 

Elec. 

30 

I 

95 


120 

16 

216 


• Civil 

60 

20 

16 

Mech. 

90 

25 

86 

Elec. 

30 

21 

16 


180 

67 

118 


7 

4 - Year course 

5- Year course 

5-Year course 





109 BPC Institute of Technology^Krishnagur 
(S,G. Sp.) —1956 


no Muwhid^abad Institute ofcTechnology 
Cassimbazar* Bethampor 
> (S.G, SpO—1957 


Civil 


15 

41 

Mech. 

120I 

34 

lOI 

Elec. 

30 

5 

M 


240 

44 

156 

Civil 

30 

I 

35 

Mech. 

60 

10 

94 

Elec. 

30 

7 

15 


Z20 

iS 

144 


iiiMalda IPolytechnic, 
Malda 

(S.G. Sp,)-i9^2 


112 Sree Ramakrishna Silpa Vidyiapith^ Suri 

(s,g; spo —1953 


113 K. G. Engineering InstitutCj Vishnupur 
(S,G. Sp.)—1949 


1x4 Purulii Polytechnic, Puruli* 

(s.a Sp.)—1957 


Midnapur 
(S.G. Sp.)—1957 


1X6 /alpaiguri Polytechnic Institute, Jalpafguri 
(S.G.tSp.)—1959 


Gooch Behar. 
(S.G. Sp.)—»I9<54 


• Civil 

Mech. 

Elec. 

000 

^4 

15 

12 

57 

78 

29 


ISO 

51 

164 

* Civil 

30 

8 

15 

Mech. 

90 

H 

124 

Elec. 

60 

X6 

19 


180 

_ ^ _ 

158 

» Civil 

60 

4 

13 

Mech. 

90 

x8 

83 

Elec. 

30 

6 

20 


x8o 

p.- 

28 

145 

Civil 

Jr .n 

20 

6* 

32 ^Estimated 

Mech. 

20 

5 

15 

Elec. 

20 

6 

16 


(a) Diploma (Fidls timi) 

lid The School of Printing Technology, Calcutta-33 * PrintinjJ 
(C.S.G.)—1956 


(&) Diploma {Fart^nme') 
Printing 


26 


14 



130 


I 


z 


3 4 5 6 7 


119 College of Textile Technology, Berhampur * 
(S.G,)—1958 

* Tex, Tech 

2b 

20 

19 

120 Institute of Miningi Ranigange(S;G.)—1905 * 

• Mining 

48 

36 

9 

I2I Collie of Leather Technology^ Gaicutta<*i5 

• Leather Tech, 

30 

26 

• • 


(S.d)-i955 


WESTERN REGION 


Goa 

122 Government Polytechnic Panjim (Goa) 
(S.G.)—1963 


Civil 

Mech, 

Elec. 


Gujarat 


123 Dr. S. Sc S. S. Gandhi College of Engineering and Civil 
Technology, Surat. Mech. 

(S*G.)--*i 955 Elec. 

Auto* 

Meta. 


124 Government polytechnic, Ahmedabad 
(S.G.)—1957 


125 Government Polytechnic, Dohad 
(S.G.)—1959 


• • Civil 

Me^. 

Elec. 


Civil 

Mech* 

Elec, 


126 Government PolytedmiCi porbander 
(S.G)—1960 


Civil 

Medh 

Elec. 


<27 K, D. Polytechnic* Patan . . . . . Civil 

(S.G.)—1960 Mech. 

Elec. 


128 Shri Krishan Lai Jhaveri Polytechnic, Broach . Civil 
(S.G.)—1961 Mech* 

Elec, 


f29 Sir Bhavsinhji Polytechnic, Bhavnagar 

(S.G.)—1949 


, Civil 
Mech. 

Elec. 

Auto, 

Text. Tech* 


40 

21 

.. 

40 

21 

19 

40 

21 

2 

120 

63 

21 


60 

16 

13 

90 

87 

61 

90 

81 

61 

20 

29 

13 

30 

7 

22 

290 

220 

170 


120 

46 

46 

120 

120 

93 

60 

60 

69 

300 

226 

19S 

60 

5 

5 

60 

31 

58 

60 

25 

47 

180 

61 

1x0 


60 

4 

, . 

30 

20 

10 

30 

4 

9 

Z20 

28 

19 


60 

20 


60 

20 


60 

10 

•• 

180 

50 


60 

2 

13 

60 

19 

47 

60 

15 

32 

180 

36 

92 

60 

6 

23 

120 

101 

85 

120 

47 

83 

30 

29 

25 

30 

16 

17 

360 

199 

233 





i30 Lukhdhirji Engineering College^ Moivi 

• 

. Civil 

60 

9 

12 

(S.G.>—1940 


Mech 

30 

$ 

24 


Bleca ' 

30 

8 

as 




120 

^5 

61 

131 Government Polytechnic> Raikot 


. Ovil 

60 

7 

4 

(S.G.>—1964 


Mech. 

60 

xo 

31 


Elec. 

60 


35 




180 

54 

70 


132 Government Polytechnjct Bulsax 

avil 

10 

I 

7 

(S. G.)— 1965 

Mech 

30 

22 

13 

Elec 

30 

9 

10 


Chem.- 

30 

30 



Const & Structure 

20 

X 

•• 



X 20 

63 

30 

133 fRvC. Technical Institute^ Aiunadabad 

Text, Teen. 

30 

xo 

IS 

(S.G.>-.i9io 

Text# Chem. 

15 

XI 

x6 



45 

22 

35 

134 A. V. Parekh Technical ilnsdtutCa Rajkot * 

Electronic and Radio 20 

30 

19 

(SG.)—1948 

Sound' _ 

20 

ax 

IX 


— 

40 

5 X 

30 

EtSS M. S. University Polytechnic^^Baroda 

Ci?n 

X 20 

120 

34 

<U)-1957 

Mech. 

150 

1x6 

1 X 5 


Blec. 

1.90 

78 

X04 


— 

360 

3x4 

853 

(36 Faculty of Technology and Bngmeering> M.S. Uni- 

Text Tech. 

30 

34 

88 

versity* Baroda 

<U)—1949 

Text. Chem. 

Refh. & Air 

30 

22 

89 

Cenditioding 

30 

_^ 

3 


— 

90 

_ S 6 _ 

60 

(37 Bhailbbai and Bhikhabhai Polytecbnict Vallabhal- 

avil 

60 

60 

22 

vidya Nagar> Distt. Kaiia. 

(P>-X955 

.Mech. 

90 

90 

8X 

Blac. 

90 

90 

_^ 


— 

240 

840 

X 59 

133 T. F. Gandhidham Polytechnics Adipur (Kuteh) 

(Civil 

Mech* 

40 

XX 

32 

(P>-X 95 S 


33 


Elec. 

I40 

16 




220 

eo 

_ 

38 

X39 L. M. College of Phannacyt Ahmedabad . 

(P >-*947 

Phaxnte 

160 

146 

184 





m 


Madhya Pradesh 
Government Polyl 
Gwalior 


, CivU 

Iso 

^3 

Mectii 

50 

23 

Elec. 

50 

23 

Text* Tech. 

10 

19 


160 

88 


13 

4 

7 

9 


33 


(SG.)-"I 965 


141 G, T. Government J^olytechiaic* Jaora 

(S.G.)—1955 


142 Government Polytechnic* Jabalpur 
(S.G.V-'1955 * • 


143 Government Polytechnicj S^Handwa 
(S.G.)—1960 


144 Government Pcftytechnic, Jfcwgong 
(S.G.)—1962 


14) Klrodimal Govetnment Polytechnic* Raigarh 
(S.G*>-I 955 


146 Government Polytechnic* Uiiain 

(S.G.)—1955 


147 S. V. Government Polytechnic, Bhopal 

(S.G.)— 1953 


148 Government Polytechnic* JJurg. 
(S.G.)—1962 


149 Polytechnic* Seoni 
(P)-I 964 


Post EHgffma 




Structural 

Engineering 

IS 


.. 

. Civil 

60 

XI 

25 

Mech. 

30 

10 

17 

Elec. 

30 

9 

18 


lao 

39 

60 

Qvil 

60 

56 

10 


60 

59 

7 

Elec. 

60 

59 

4 


180 

17 

31 

Ovih 

meti. 

60 

30 

20 

ZO 

8 

5 

Elec. 

30 

11 

3 


lao 

41 

x6 

Civfl^ 

40 

40 

39 

Mech. 

40 

27 

6 

Elec. 

40 

27 

6 


120 

94 

51 

Civtt 

Mech. 

40 

40 

11 

IX 

13 

6 

Elec. 

40 

10 

5 


130 

32 

24 


40 

11 

8 


40 

II 

6 


40 

XI 

6 

Auto, nfogg. 




(Post Dip.) 

12 

12 

17 


132 

45 

37 

Civil 

75 

40 

23 

Mech.. 

75 

40 

39 

filed. 

7 b 

25 

lb 

PhaVihV 

30 

13 

t 3 


350 

118 

74 

Civil 

40 

x6 

3 

Mech. 

40 

25 

4 

Elec. 

4 Q 

24 

2 

Meta. 

30 

IX 

3 


150 

76 

12 

avil 

60 

II 

13 

Mech. 

30 




30 

•• 

•• 


130 

II 

12 


■inUl 





133 


X 

a 

s 

4 

5 

6 7 

ISO 

Polytechnic Institute) Ashok Nagat 

avil 

60 

II 

X2 


(P)-I 964 

»«acb. 

30 





Elec. 

30 

•• 





130 

XI 

12 

151 . 

Government Polytechnic* Chindwara . 

. . avil 

20 

3 

♦ ^No Examination 


(S*G.)—1958 

Me6h'. 

io 

7 

hdtd fot final dijpTonia 



Elec. 

30 

9 




60 

19 


152 

Government Mining Polytechnic* Shahdot 

. Mech. 

30 

13 

7 


(S.G.)—1960 

Elec. 

30 

10 

4 



Min. 

to 

10 

6 



— 

70 

33 

iy 

153 

Samrat Ashok Technological Institutes (Polytechnic Civil 

23 

7 

9 


Section) ^adlsta 

Mech, 

23 

6 

3 


(P>-I9S6 

Elec. 

4 

6 

X 




60 

19 

13 



(a) Diploma (Full-time) 




154 

Shrt Vaishnav PotyteehnkT Ia 4 ere 

. Civil 

80 

26 

II 

(P)—196a 

Me(^. 

80 

26 

16 


Elbe. 

40 

10 

'9 




300 

62 

36 



(b) Diploma (Part-time) 






CMI 

30 






50 


*5 



Elec. 

50 

•• 

6 




120 


XX 

155 

Polytechnic. Salaghat 

. . CivA 

20 

6 

73 

(P)—196a 

Mcch; 

Elec. 

20 

10 

6 

5 

6 

X 




60 

17 

20 

156 

Dhamtari Ptflytechnic, IMiamtari (Rudri) 

. (SvA 

30 

14 

6 

(PV™*i96a 

Medh. 

Eke. 

15 

15 

12 

8 

3 

3 




60 

35 

12 

157 

I’olytechnici Harda .... 
(P)—196a 

• Civil 

Madic • * 

Elder 

30 

30 

20 

29 

25 

3 

8 




60 

85 

IX 

158 

polytechnic Institute. KhuraiDIstt, SagTr 
(P)—196a 

* Civil 

Mech- 

Elbcc 

30 

30 
• 30 

29 

13 

3 

*7 

3 




90 

44 

20 





134 


1 2 



3 

4 

5 

6 

7 

159 polytechnic, Dimoh • . * 



Civil 

20 

18 

2 V 


(G )--1965 



Mecbt 

20 

19 






Elec. 

20 

m 

4 






60 

48 

31 


i6o J, N# Polytedinic, Sanawd West Nlmar 


a 

Civil 

20 

7 

7 


(p)—196s 



Mech. 

20 

9 

3 





Elec* 

20 

7 

2 






60 

23 

12 


Mahataihtra 








i 5 i Government Polytechnic, Aurangabad * 

• 

• 

Civil 

60 

33 

6 


' SfG*)—19^5 



Medi* 

60 

33 

17 





Elec* 

60 

33 

16 






X 80 

99 

39 


Ida Government Polytechnic, Poona 

• 

• 

Civil 

xao 

122 

33 


(S ,©:)—1957 



Mecb. 

100 

102 

So 





Elec. 

60 

62 

12 





Met. 

30 

32 

12 





Elec. Comn. 

20 

22 

•• 






330 

340 

137 


X63 Government Polytechnic^ Amrevati 

a 


Civil 

60 

34 

4 


(S.G.)—1955 



Mech. 

I60 

38 

23 





Elec. 

60 

38 

18 





Phiirmc 

60 

70 

II 






240 

x8o 

56 


164 Government Polytechnic, Bombay 


♦ 

Civil 

40 

123 

32 


(S.O.)'~* 9 ^o 



Mecb 

40 







Elec. 

40 

•• 

•• 






X20 

123 

32 


165 Government Polytechnic, Dhulia • 

V 

• 

Civil 

60 

11 



(S,G 0 —1954 



Mech. 

60 

2X 

21 





Elec. 

60 

20 

9 






180 

”62“" "" 

4 S 


r66 Government Polytechnic, Jalgaon 


• 

Civil 

60 

60 

22 


(S-G.)—*19^0 



Mech. 

60 

60 

22 





Elec. 

60 

60 

22 





Phar 

60 

60 

20 






240 

240 

86 


167 Government Polytechnic, Karad • 

• 

• 

Civil 

60 

16 

39 


(S.G.)—19S7 

• 

• 

Mech. 

60 

16 

19 





Elec. 

60 

15 

22 





Phann 

60 

43 

*5 






240 

90 

59 


168 Government Polytechnic, Kolhapur • 

• 

• 

Civil 

60 

ai 

7 


(S*G,)—•1961 



Mech. 

6q 

2 X 

12 





Elec. 

60 

20 

131 






I80 

62 

_ ^ 




5 


6 


169 Government Polytechnic, Ratnagiri 
(S.G.)—1961 


170 Government Polytechnic, Khamgaon 
(S.G.)—1961 


171 P. L. Government polytechnic, Latur- 

(S.G.)—1955 


172 Government Polytechnic, Nagpur 
(S.G.)—1914 


173 Government Polytechnic, Sholapur 

(S.G.)—1956 


174 Government Polytechnic, Nanded 
(S.G.)^I 964 


175 Government Polytechnic, Ycotmal 
(S.G.)—1964 


Civil 

Mech. 

Elec. 

60 

60 

60 

8 

7. 

6 

7 

19 


180 

21 

26 

Civil 

60 

255 

io 

Mech. 

60 

24 

10 

Elec, 

60 

24 

9 


i8q 

73 

29 

Civil 

60 

19 

X 2 

Mech. 

60 

18 

4 


X 20 

37 

16 

Civil 

70 

58 

20 

Mech. 

40 

34 

15 

Elec.. 

40 

34 

13 

Meta. 

30 

26 

6 

Mm. 

20 

18 

10 

Auto. (Post 
pip.) 

15 

X 3 


_^ 

183 


Civil 

60 

39 

12 

Mci^. 

60 

38 

30 

Elec. 

60 

38 

15 


180 

I15 

57 

Civil 

60 

33 

XX 

Mech. 

30 


Elec. 

36 

•• 



120 

33 

ti 

Civli 

120 

41 

XI 


(a) Diploma (Ml-time) 


176 School of Printing Technology, Bombay • • Letter Press 

(S.G*)—19^4 Lithography 


(b) Diploma \Part~time) 


177 Government Institute of Leather Tecnaology,^ 

BahdraBast; Bombay. 

(S.G,)—1939 

178 K, T. Sonaiya Polytechnic, Bombay • 

(P)-I963 


Letter Press 
Lithography 


Leather Tech. 


35 

37 

26 


17 

22 

50 

54 

48 

► 

35 


fl 4 

15 

18 


50 

57 

31 

xo 

P12 

5 

60 

6b 

10 

60 

63 

21 

60 

63 

10 


'm 


I 2 3 4 5 <s 7 


179 Shri Bhagubhai Mafatlul Polytechnics Ville Parle, 

Civil 

60 

68 

15 

Bombay* 

Mech. 

60 

68 

50 

(P)—1963 

Blec. 

60 

67 

28 



180 

203 

93 

180 Sir Cusrow Wadia Institute of Technology, 

Civil 

60 

61 

19 

Poona 

Mech, 

60 

61 

20 

(P)—1938 

Blec. 

60 

61 

41 


Electronics & 





Radio 

30 

30 

35 


- 

210 

213 

115 

181 M. H. Saboo Sidtiik Polytechi^> Bombay 

Civil . 

40 

42 

6 

(P)—I 9 J 6 - 

Mech. . 

40 

41 

15 


Elec, . 

40 

41 

19 



120 

t 24 

20 

182 Victoria Jubilee Technical Institute, Bombay , 

Ovil . 

60 

72 

19 

(P)—1887. 

Mfech*. 

60 

61 

49 


Efec. . 

60 

61 

39 


Text. Tech* . 

40 

10 

20 


Text. Chem. 

40 

10 

35 



260 

204 

i6z 

183 Walchand College of Engineering, Sangli. 

cmi. . 

60 

25 

13 

(p>-1947.. . . 

Mech.. 

60 

24 

26 


Elec. • 

60 

24 

13 



180 

73 

52 

184 St. Xaviers Technical Institute) Bombay, . . 

Electronics . 




(P)—1937. 

& Radio 





Engg. . 

60 

72 

66 


Sound. 

40 

25 

4 



100 

79 

70 


SOUtHBRN REGION 

Andhra Pradesh 

(a) Difioma (fidl-titne) i-Year courses 


i 8 s Government Polytechnic, Hyderabad 

• 

. Civil . 


38 

Due to Telangana 

(S.G.)—1922. 


. Mech. . 

, , 

40 

.. agitation no out- 



Elec. . 

, , 

50 

*. turn figures. 



Elec. Comn. 

30 

41 

• • 




30 

169 



(b) Diploma {FiM-time) z-Year courses 

Civil . . 6o 17 .. Dneto-Telanganaagi^ 

IMcch.. . 75 40 .. tatfajof no out-turn 

Elec. . . 75 33 .. figures. 

AUtt>. . . 30 40 

. 30 20 


270 150 









i86 Andhra Polytechnic, Kakinada 
(S*G.>-I 94 <S 


i87 Government Polytechnic, Vi>ayawada 
(S.G.)— 194 ^ .... 


t88 Government PoIytcclmicvWarangal 
(S.G .)—1955 • • • 


189 Government polytechnic, Viarhakapatnam 
(S.G.)—1956 . . . . . , 


190 Government polyteehnierM^^boohnagar 

(S. G.)—195^. 



. avil . 

. Mech.. 
Elec. , 
Meta. . 
Sandwich 

mAiech* 

ra4rm. 


60 

20 

18 

60 

50 

36 

60 

50 

3<^ 3‘^Year courses 

30 

30 

10 

30 

30 

10 4-Yc4r courses 

30 

30 

X 9 a-Y^coivkes 



270 

2x0 

123 

Civil . 

40 

2 


Mech.. 

40 

12 


Elec. . 

40 

13 

.. 


out*ttini 4 igure$ 
due to Telangana 
agitation. 


X20 


28 


I9I S.V. Government Polytechnic, Tirupati. 

Civil . 

6c 

II 

12 

(S* •♦••••• 

Mech.. 

60 

17 

5 


Elec. . 

60 

32 

36 


Pharm. 

30 

30) 

18 



210 

80 

71 

19a Government Polytechnic, Proddatur 

Civil . 


1 

29 

(S. G*^—1959 

Mech.. 

\0 

J 9 i 

25 


Blcc. . 

40 


x8 


— 

120 

35 

72 

193 Government Polytechnic, Nizttmabad. . 

Civil. * 

40 

1 

.« No ouMum figurec 

1 

M 

1 

6 

Mech.. 

40 

6 

.. due to Telangana 


Elec. . 

40 

12 

agitation. 



120 

19 

•• 

194 Government Polytechnic, Anantapur 

Civil. . 

40 

3 

7 

(S.G.)^i 9 ^ ....... 

Mech.. . i 

40 

20 

SI 


Elec. . 

40 

8 

5 



120 

31 

17 

195 M.B.T.S. Goveiament Polytechnic^ Guntur. . 

Civile . 

40 

9 

II 

(S. G.)—1960 . 

Mech.. 

40 

36 

9 


Elec. . 

40 

37 

^7 


Tett. Tedi. . 

30 

19 

8 



150 

lOI 

45 

196 Government Polytechnic, Nellore —2 

Civil. 

40 

3 

32 

(S.G.)—*196^ 

Mech. • 

401 

38 

40 


Elec. . 

40 

22 

2S 



120 

63 

97 

197 E. S. 0 . Government Polytechnic, Nandyal 

Civil. . 

40J 

. • 

17 

(S.G.)^—19^ ....... 

Mech. 

40 

18 

14 


£lec.j . 

40 

19 

.5 



Z20 

_ H 

36 

198 Government Polytechnic, Srikakulam . 

Civil. . 

40 

1 

23 

CS. G.^“"I 9 ^^ . ♦ • . 

Mech.. 

40 

20 

14 


Elec.: . 

40 

6 

12 



Z20 

_^ 

49 

199 Government Ceramic Institute, Gudur 

Ceram. Tech. 

21 

5 

X 5 

(S.G.>-i 954 





200 Government Poljrtechnic (Previously Govt. Mining 

Civil. . 

40 

1 

J 5 ! 

Institute), Gudur. 

Mech.. 

40 

18 

371 

(S. G.>--I 957 . 

filec« • » 

40 

5 

7 



120 

24 

59 

201 Government Mining InititutetKothigudeta , . 

Min.Engg. « 

20 

6 

.. No ottt-turn figures 

(S.O.>—X 957 ■ 




due to Tetangane 





igltnion. 



202 Jawaharlal Nehru Polytechnic! Hyderabad 
(P>-i957 . 


20J Shri M. V. M. Polytechnic^ T«iiuku 
(P>-1958. 


204 JCrishnidewaya Polytechnic, Wanaparthy 

(P >—1939 . 


OviL . 

60 

44 

.. ] 

Mech. 

60 

43 

.. ( 

Elec. . 

60 

41 

*• 


180 

128 

• • 

Civil. . 

60 

47 

45 

Mech.. 

60 

02 

4t 

Blec. . 

60 

77 

4a 


180 

x86 

X29 

evil . 

40 

63 


Mech.« « 

40 

64 


Elec. Comm. 

40 

40 

. . 

Practice. 

49* 

34 

_ 


160 

22X 

•• 


ration. 


No out-turn 
due to Telingana 
agitation. 
«2--*Yearcoisxie. 


KtroHm 


(a) Diploma (Fidhtime) 


205 Kerala Goremment Polytechnic, C8licu^3l 
(S. G.^1946 . . « . 


206 Maharaja’s Technological Institute, Tridiut 
(S.G.)^I 946 . 


QvU. . 

• 90 

73 

14 

Mech,. 

75 

40 

51 

Elec, . 

75 

40 

a 9 

Chem.. 

JO 

a 9 

a 4 


270 

182 

118 

(b) Diploma{Part-tht$) 4-y#of CoHrs$$ 


CiWl . 


8 

XX 

Mech.. 


1 

7 

Blec. . 

• • 

8 

6 


.. 

at 

84 

(a) Diploma (fidhtimo) 



. CivU . 

60 

3a 

8 

. Mech. 

60 

33 

34 

Elec. . 

60 

33 

as 


x8o 

98 

67 

(b) Diploma (Part-tim#) 4-lVar courso 


Civil . 

20 

3 

4 

Mech.. 

20 

13 

5 

Elec, « 

20 

5 

5 


60 

ax 

14 


(a) Diploma (JPtdl^time) 


207 Government Polytechnic, Kalamasscry 
(S.G.>-X95» • ... 


avil l . 
Mech.« 
Elec, . 
Auto. . 
Chem. 
Operators. 


270 




140 


I 2 

3 

4 

5 

6 

7 


(b) Diploma (Part^Hme} 4-year 

coto'se* 




Civil . 

20 

16 

10 



Mecli.. 

20 

16 

13 



Elec. . 

20 

z6 

5 




60 

48 

28 


2o8 Goveininent Pol^chmc, Canwinore 

• . Civil * 

160 

30 


Out*tix2tzhgures 

(S. G.>— 1958. 

. . Mechv 

80 

50 


not supplied/ 


Elec. . 

40 

23 




Text. Tech. * 

30 

30 

- 



»I6 133 


209 Central PoIytcchniCi Triv«iidnim*i3 

(S. G.)—1958. 

. Civil.. 

Mech.« 

. Elec. . 

60 

80 

40 

34 

55 

H 

10 

18 

12 



x8o 

113 

40 

2X0 SreeRamPolytephnic^ Valapad . . • 

. dvil,.. 

Meijju,. 

. Blw. . 

60: 

30 

30 

4!5l.: 

35 

25 

4X. 

29 

3X 



Z20 

96] 

lOI 1 

211 Government PolytechniCyKottayam. * 

(S. G.)—1960 


60 

30 

30 

SO 

23 

23 

26 

33 

18 



120 

96 

77 

2X2 Government Polytechnic^ Perinthalmanna 

(S. G.^—ipdx . . * 

a Civil. . 

Mech.. 

. Elec, . 

60 

30 

30 

5 

23 

23 

19 

29 

X5 



X20 

_^ _ 

63 

213 Instituteof TextUeTechnoIoiy,Trivandziim • 
(S.G.)—1938 . • 

. Text Tech. 

• 

30 

30 

23 

214 Government School of Printing Technology, 
ShoianuiV2 (S. G.)-*‘i967 ...» 

Letterpress, 

• 

30 

30 

•• 

215 Thiogaraja Polytechnic, Alagappan&gur 

(P)—1956.. . 

• Civil. . 
a Mech^i. 

Elea/ . 

60 

80 

40 

48 

64 

3^ 

_s 



z8o 

144 

143 

216 Siee Narayana Polytechnic, Kottiyam, Quilon. 

(P>—1937. 

. Civil, a 

Mei&« 

# Elec. « . 

1 

fi 

_W 

21 

3a 

33 



180 


86 

217 NSSP<rfytcchnic,Ptadalam .... 

(P)—1938. 

• Civile • 

Mecjfe, 

60 

80 

40 

60 

_^ ^ 

31 

42 



180 

144 

xoo 







318 Carmel Polytechnic, AUeppey 


60 

48 

34 

'nicicll*. 

80 

64 

6c 

(P )—1951 

Elec. . 

40 

3a 

30 



z8o 

144 

124 

219 S. N. Polytechnic, S. N. NUgar Kanhangaud, P. O., 



30 

16 

Diet. Canannore* . . . . 

. ^Uito. . 

30 

29 

•• 

.... • 

• 

30 

59 

16 


Government of Indit. 


2ao SeethI Sfthib Memorial Polytecimicj T^rur. 
(P)^X 9 d 3 . 


, Xivil . 
' Mebh.. 
Hlec. . 


Tamil Kadu 

aax Government P u ! y tec lini c» Cobnbatoie . 
(S. a )—1945 • ♦ 


22 % Central Polytechnic^ Madrta—20 . 
(S.G.)-1946 . • . . 


Civil. . 

60 

74 

•75 

12 

Mech.. 

60 

56 

Elec. . 

60 


4<5 


x8o 

224 

X08 

(a) Diploma {Full-time) 



Civil. . 

60 

60 

12 

Mech.. 

90 

r6o 

150 

Elec. . 

90 

100 

21 


240 

320 

183 

(b) Diploma {Part-time) 3-Year 

course. 


Civil. . 

20 

40 

. . 

Mech.. 

40 

40 

4 

Elec. . 

40 

40 

X 

Sandwich in 

42 

42 _ 

31 

Mecn. 



136 

*42 

:ai62 


31 4-Year course 


^23 Tamil Nadu Polytechnic, Madurai, 
(S.G.)—1949 . . . < 


(fi^^Fosi Dipioma {Part^titm) 

RaMAir 

Coditioning 
Meta. • • 

Tool Design 
Town and 
jCa«ntry Plan¬ 
ning. 


(a) Diploma {fulUtime) 3-Year courses. 


$2 

2-Years course. 


18 i-Year course. 
50 


. CWil . 

• 

70 

67 

7 

Mdeh.. 

• 

70 

66 

64 

. Elec. . 

♦ 

70 

66 

37 



2 X0 

199 

108 







142 


1 


2 


S 456 


7 



(b) Pmt-Diploma i ifT, years course 



Auto. , 

20 

15 

.. 


I 

1 

1 

Year courses 



Civil . 

20 

19 



Mech. • 

20 

19 



Elec. . 

20 

7 



Sandwich in 





Mech.. 

50 

• • 

18 



igo 

45 

18 

224 Institute of Textile Technology, Madrfw-20 

. Text. Tech. . 

30 

23 

9 

(S. 0.^*1965 





225 Goretmuent Polytechnic, Nagcrcoil . . 

. Civil. . 

60 

24 

21 


Mech.. 

60 

28 

35 

(S. G.>—1959 . . . . 

. Elec."^ . 

60 

24 

27 



no 

76 

83 

226 Goverumetit polytechnic Vellore . 

. Civil . 

60 

27 

18 


Mech.. 

60 

27 

42 

(S. G.)—1959 .. 

. Elec.'? . 

60 

27 

37 


180 81 97 


227 Government Polytechnic, Thuvakudi Tiruchhapalli , 

. Civil. . 

40 

40 

12 


Mech,. 

40 

40 

26 

(S.G.)—1963 . . 

Elec/ . 

40 

40 

20 



120 

120 

58 

228 Government Polytechnic, Tttdcoiin— 3. . 

Civil. . 

40 

10 

.. Second year courses 


Mech.. 

40 

20 

were conducted only 

(S. G. )^I962 . . .... 

EIcc,^ . 

40 

13 

♦. in 1968-69,* 



120 

43 

.— 

229 Institute ofLeather Technology, Madras. 

Leath. 




(S.G,)—1917 • * * * 4 • 

Tech. 

15 

19 

8 


(a) Dioloma(FuU^time)^^Year 

course. 


230 Regional School of Printing, Madras. « , 

Letter. 





press. 

30 

26 

14 

(s* 0.^*1955 • • « • « « . 

Lltbo. 

30 

27 

9 



60 

53 

23 


Oo} Diploma (Part-time) S^Year course 



Letterpress. 

35 

17 

13 

23 z Institute ofChemical Technology, Madras. . • 

Chcm. Tech. 

60 

61 

41 

(S* G.)—1963 





232 Muthlah polytechnic, Annamalainagar . . 

. Civil. . 

40 

36 

8 


Mech,. 

40 

37 

26 

(U)"“I 958 

Elec. . 

40 

36 

19 



120 

109 

53 




143 


X 


2 


3 


233 P.T.LeeChengalvarayaKflickers’Tec^mcallnstitnte Civil . 
Vepery, Madras, Mech. • 

(P>—1906.BIcc* . 


234 PSG Polytechic, Coimbatotc-4.Mecb*. 

(P>—1926.Elec. 


Post Diploma 


4 5 6 


60 

60 

23 

60 

70 

57 

60 

70 

35 

180 

200 

XX 4 

45 

80 

62 

45 

80 

26 

90 

160 

88 


Prodn.Engg* .. 6 9 

Industrial Engg. .. 6 5 


la 14 


335 Ramakriahan Mission Technical Insdtue^ Madras, < 
(P)—1925. 

236 Seshasayce Institute of Technology, Tiruchirapalli. 

(P)—1952. 

237 Alagappa Polytechnic, Karaikudi-4* • • • 

(P>-i 955 . 

238 AnnSmalai polytechnic, Chettinad « « * « 

(P)-^I956. 

239 Murugappa Chettiar Memorial Polytechnic, Avadi 

Miadra 8*54 •••*•*• 

(P)—1957. 

240 Nachimuthu Polytechnic, Pollachl * • • < 

(P>-1957 . . .. 

241 Valivalaiti Desikarpolytechnic, Nagapattinam * 

(P)—1958. 

242 Virudhunagar Vellaichamy Nadar Polyteenhic, Viru- 
dhunagar. . 

(P)—1958^- . • V - • • 


Mech,. 

40 

40 

44 

Auto CPost 




Diploma) 

xo 

15 

XI 


_^ _ 

55 

_ £5 

Civil, . • 

60 

6s 

25 

Mech, , 

60 

64 

50 

Elec, • 

60 

«4 

48 


180 

X 93 

123 

Civil. , 

60 

25 

5 

Mech.. 

60 

25 

23 

EIec.J . 

60 

25 

20 


180 

75 

48 

Civil, . 

60 

II 

5 

Mech.. 

60 

45 

34 

Elec*^ * • 

60 

43 

30 


x8o 

99 

69 

Civil, « » 

60 

60 

9 

Mech., * 

60 

60 

52 

Eled* • • 

60 

60 

53 


180 

180 

X14 

Civil, . 

60 

78 

x6 

Mech. • 

60 

78 

83 

Elec. • 

60 

_ 17 

48 


180 

223 

97 

Civil • • 



5 

Mech., # 

60 

’56 

46 

Elec. . 

60 

56 

48 


180 

XI 2 

99 

Civil , 

60 

9 

53 

Mech,. 

60 

15 

91 

Elec. • 

60 

10 

72 


x8o 

34 

2X6 


7 









144 


a 3456 


Saaktr Institute nf Polytechnic, Senkamngar Talaiyu- 

thu . 

(p)— 1958 . 

Civil. . 

Mech.. 

Elec. . 

60 

60 

60 

32 

32 

32 

16 

43 

33 



z8o 

96 

92 

TMagarajar Polytechnic, Salein—5- • 

(P)—195* . 

Civil . 

Mech.. 

Elec.’ . 

Text Tech. . 

40 

40 

40 

40 

00 00 00 00 

16 

37 

35 

28 



160 

192 

1x6 

Bhaktarstsalam Polytechnic, Kandieeptinm . 

(P>— 195 . 

Civil. . 

Mech. . 

Elec. 

40 

40 

40 

25 

24 

24 

14 

27 

21 



J20 

73 

62 

348 Rajagopal Polytechnic, Guidiyatham . 

(P>-196 o. 

Civil. . 

Mech. . 

Elec. . 

40 

40 

40 

ll 

15 

20 

33 

18 



Z 20 

46 

71 

• 

347 Srlniraaa Subbaraya Polytechnic, Puttnr (SirJcali) 

Tanjore Diet . . 

(P)—1980 . 

Civil. , 

Mech. . 

Elec. . 

60 

30 

30 

46 

34 

30 

45 

38 

20 

• 


120 

IIO 

103 

348 Coimbatore laatitute of Technology Sandwich Poly¬ 
technic, Coimbatore. . 

(P>-I96i. 





Sandwich in 
Mech. 

60 

49 

24 

349 P. A. C. Ramaaamy Raja Polytechnic, Rajapalayam 
(P)—1963 . 

Civil. . 

Mech.. 

Elec. . 

Text. Tech. . 

40 

40 

40 

30 

30 

29 

29 

33 


36 

24 

24 



150 

121 

91 

[yiera 





350 S. J. Polytechnic, Bangalore*!. 

(S. G.)—1943. 

Civil . 

Mech.. 

Elec. . 

Radio. 

Sound 

Cerainlcs 

Printing, 

Sanitary. 

65 

135 

65 

40 

*20 

58 

198 

66 

33 

22 

15 

20 

30 

45 

156 

60 

32 

s 

5 

ro 



325 

432 

306 

351 Karnataka Polytechnic, Mangalore. 

(S. G.)“i 94 ® . 

Civil . . 

Mech.. 

Elec. . 

Auto. . 

60 

40 

60 

20 

22 

54 

54 

21' 

12 

47 

20 

14 


180 151 93 


7 


4-Vearcoune«. 





145 


I 

2 


3 


4 

5 

6 

252 

Governmttnt Polytechnic Bellary . 


Civil • 


60 


16 


Mech. a 

• 

30 

31 

36 


(S. G.)—194® , . . . • 

• >• 

Elec. . 

, 

30 

26 

46 



Tailoring 

* 

*• 

12 

6 






130 

57 

88 

253 

L. V. polytechnic^ Hassan 


Civil . 


60 


5 


Mech.. 


60 

18 

19 


(S. G.)—1949. 

• * 

Elec. 

* ^ 

60 

20 

33 






x8o 

38 

57 

*54 

D.R.R. Polytechnic, Davsnagere . 

• • 

avii 


60 

9 

25 



Mech.. 

. 

60 

30 

35 


(S.G.V -1949 . 

V « 

Elec. . 

» 

60 

27 

34 



Sec. Practice 

40 

40 







230 

X06 

94 

*55 

Goyermnent Potytcchnic, Chbtajasni 

• • 

Civil. • 

* 

40 


4 



Mech. . 

• 

40 

28 

18 


(S.G.)--I950 . 

• • 

Elec. . 

• 

40 

21 

xo 






120 

49 

32 

256 

C. P. C. Polytechnic, Myaote, 

• • 

CivU. 

^ ■ 

60 

12 

19 

(S. G.)^I 954 . 


Mech. • 

• 

60 

30 

41 



Elec. , 

V 

60 

30 

42 




Auto. . 

• 

40 

40 

22 




Sec. Practice. 

40 

40 

* • 






260 

*52 

_ m 

*57 

Government Polytechnic, Gulbarga 


Civil. . 


eo 

V • 

X6 


Mech.* 


60 

18 

31 

ZI 


(S.G.V- • . * . . 


Elcc* • 


60 

12 



* * 








180 

30 

7 s 

258 

Government Polytechnic, TTumkur . 

• 

civil . 

e 

40 


9 


(S. G.)—1958. 


Mechy. 

■ 

40 

*34 

H 


• 

Elec. 

* 

40 ^ 

34 

19 






120 

68 

42 

*59 

Government Polytechnic, Channapatna 

* • 

Civil. . 


40 


16 


(S. G.)—1958. 

* 


Mech.* 


40 

24 

21 


• * 

Blec. • 


_^ 

9 • 

z8 






120 

24 

55 

160 

Government Polytechnic, Karwar . 

* • 

Ovilf. 


40 


X 3 


(S. G.)— 1958 . 


Mech. . 

* 

40 

’5 

X 9 


• * 

Elec.j * 

* 

40 

• • 

_ ^ 






xao 

5 

61 

261 

D. .A.,G. Government Polytechnic^ Chick meglfclur 

* Civil - * 


40 

I 

IX 


(S. G,)—1958 f • • • V 


Mech*. 

a 

40 

19 

IX 


• • 

Elec * • 

• 

40 

6 

15 






120 

26 

37 







145 


* a s 4 5 6 


16 a Government polytechnic^ Belgt^ • ^ , 

Civil • 

40 

20 

23 


Mech, • 

40 

30 

33 

(S«G0— I9|B. 

Elec. 

40 

30 

36 


Sec. Practice 

40 

30 

•• 



160 

no 

92 

163 Government polytechnic, Bidar • . 

Civil • 

40 

xo 

4 


Mech. • 

40 

10 

12 

(Sa G.)—1960 

Elec. • 

40 

10 

7 



120 

30 

23 

164 Gevcrsmeat Folytechnicf Krlshnarajapet • 

Civil * 

40 


z8 


Mech. • 

40 

2 

16 

(8. GO—1960 • • • • • 

Elec. 

40 

8 

25 



120 

10 

59 

265 Government Polytechnic, Kushalnagar, Coorg • 

Civil. * 

40 


xo 


Mech, * * 

40 

2 

23 

(S* G0“*l9di • • 4 . . . • 

Elec. • 

40 

13 

33 



120 

15 

71 

a6i Government Polytechnic, Raichur • • * 

Civil • 

40 


6 


Mech. ’ 

40 

12 

19 

(8. G 0 ^X 9 Bx • • • • * • • 

Elec, • 

40 

•• 

19 



X20 

12 

44 

aiy GoTeinmeatFolyfi6chnic,Bi]apiiv * * « 

Civil • 

40 


25 


Mech. • 

40 

7 

14 

(8« 00 ^ 19^3 •••••** 

Elec.« * 

, 40 , __ 

22 

22 



Z20 

29 

61 

261 S.11.7* TechaMoj;ical Institute, Bangalorej 2 

Tex. Tech, f 

40 

40 

29 

(S. GO—193B . .4 





269 School for Mines, Corom’andal, Kolar Gold Field • 

Min .3 

60 

20 

16 

(8, GO— 195 • * • 





ijo B, V. Bhooiuraddi College ofEngg.& Technology 

Civil. • 

60 


22 

Hubli(P)—X94^. 

Mech. 

60 

17 

32 


Elec. * 

60 

16 

39 



180 

33 

93 

ayi National Insmute 01 Engineering, Mysore (P)^i964 

* Civil. • • 

60 

.. 

I 

aya S* J. Polytechnic, Hhadravati (P)— 1950 

Civil. • 

60 




Mech. • 

60 

36 

36 


Elec. ' 

60 

33 

26 


Meta. • 

30 

29 

2t 



2X0 

A 

7 

83 

173 R.H. Kabbur Institute of Engineering, Dharwar 

Civil. • 

160 


633 

(P)— 1956.* 

Mech. • 

60 

, , 



Elec. * 

60 

•• 




180 

• . 

63 





274 fA. E. I. Polytechnic, Bangalofe’(P)—1958 

Civil. 

60 


5 


Medi. * 

6c 

45 

28 


Elec. • 

60 

45 

31 



180 

90 

64 

275 Acharya Pathaaia Polytechnic, Bangalore (P)—1958 

Civil. • 

40 


17 


7 ^ech« • 

40 


39 


Ilec. ‘ 

40 

32 

24 



120 

70 

80 

276 B.V.V. Sn?ha*8 Polytechnic, Ba?alkot;.(P)—1958 • 

Civil - 

' 40 

2 

14 


^ech, ^ 

40 

14 

18 


t 3 Iec. • 

40 

4 

20 



J 2 X> 

20 

52 

Pendieherry 





277 Motilal Nehru Polytechnic, Pondicherry-3 

Civil 

60 

20 


(S.G.)—1963 • • • , • 

Mech, 

4 C 

15 

23 


Elec. • 

40 


15 


140 


48 


52 



148 


TAStBltl 

SUMMARY (STATE-WISE AND SUBJECT-WISE) 1969 


Name of State 
(Number of Imtitutione) 


Field of Study 


Sanctioned 

Admission 

Capacity 


Actual 

Admission 

made 


Out-turn 



(A) Mmhem Rtgicn 

(i) Delhi 
( 3 ) 


Civil 

Medi* 

Elec. 

Pham. 

Electronics 

Auto 

Commercial 

I^actice 


(ii) Himachal Pradesh 

(a) 


(iii) Jammu & Kashmir 

(a) 


(iv) Punjab 
(10) 


Civil 

Mech, 

Elec, 

Auto (Post Dip.) 


Civil 

Mech. 

Elec, 

Text, Tech. 
Leath. Tech, 
Sandwidi course 
in Mech. Hnn, 


(V) Chandigarh 






150 

141 

62 

* 

• 

* 

• 

330 

*31 

227 

• 


• 

* 

210 

177 

1*3 


* 

• 

• 

66 

66 


* 

* 

• 

• 

60 

28 

35 

m 

* 

■ 

• 

''O 

30 

16 

• 


ft 

• 

60 

to 

• * 





906 

733 

463 


• 

• 

* 

90 

64 

41 

• 

• 

• 

* 

105 

15 

—9 

• 

• 

* 

• 

105 

45 

67 





300 

Z24 

117 

• 


* 

. 

75 

II 

24 

* 

* 

* 

• 

45 

10 

39 

• 

■ 


• 

45 

10 

39 

) 

* 

• 

* 

15 

15 

9 





180 

46 

lot 

.. 

• 

. 


420 

157 

168 


• • 

» 

• 

5*5 

201 

366 

* 

• 

• 

• 

5*5 

284 

438 

• 

• 

« 

• 

30 

3* 

19 




• 

*5 

13 

10 

• 

• 


• 

30 

• « 

.. 

,) 

• 

• 

w 

30 

*3 

17 





1585 

700 

1018 

• 


» 


75 

33 


« 

• 

* 

* 

90 

48 

81 

• 


• 

* 

45 

33 

44 


>i) Haryana 
( 7 ) 


(vii) Rajasthan 
( 6 ) 


Civil 

Mech. 

Elec. 

Min, 

Electronics 

Auto 


1x60 


468 


498 








I 


2 


(vlii) Uttar Pradesh 
( 35 ) 


() Eostifn Region 

(ix) Assam 

( 6 ) 


(X) Bihar 
( 14 ) 


(xi) Manipur 
(X) 


(xii) Orissa 


rxili) Tripura 

(O 


(xlv) West Bengal 
( 27 ) 


3 


4 


5 


6 
















150 


I 


2 


3 


4 


5 


6 


(C) W^ttetnlRe^on 

Goa • • 

• Ci) 


(xvi) GujArat 
(I?) 


(xvif) Madhya Pradesh 
(21) 


(viii) Maharashtra 

(24) 


(O) Southern Region 
('xW Andhra Pradesh 

(10) 


Civil 

Mech? 

Hlec' 


Civil • • 

Mech 

Elec* 

Radio 

Auto* 

Meta 

Text Tech 
Text Chem 
Phatm * • 

Sound 
Chem 

Const & Structure 
Ref 8 c Air Conditioning 


Civil 

Mech. 

Elec. 

Min. 

Meta. 

Auto. 

PhafiB. 

Text. Tech. 
Fine Arts , 


Civil 

Elec. 

Telc^Comn. 

Min, 

Meta 

Auto. 

Text. Tech. 
Ch^m. 

Ardi. 

Town Planning 
Phgrm, 

Leith. Tech. 

Sound 


Civil . 

Mech. 

Blec. . 

Elec. Comn. 
Min. 

Auto. 

Text. Tech. 
Ceram Tech. 
Meta. 

Pharm. . 
Conuncrcial 
Practice . . 



to 

21 

., 


40 

21 

X 9 


4 c 

21 

2 


120 

63 

2 X 


830 

302 

311 

940 

677 

6X8 

S20 

485 

521 

20 

30 

19 

50 

58 

38 

30 

7 

22 

90 

80 

64 

45 

34 

45 

160 

146 

X24 

20 

21 

XI 

30 

30 


20 

r 


30 

- 

3 

3085 

1871 

1676 


883 

389 

257 

793 

357 

140 

739 

293 

91 

10 

10 

6 

30 

II 

3 

12 

12 

17 

30 

13 

X 2 

10 

19 

9 

25 

15 

7 

2532 

titp 

542 

1350 

974 

297 

1150 

730 

453 

1050 

668 

298 

1X0 

124 

lOI 

20 

18 

10 

60 

58 

r8 

15 

13 


40 

10 

20 

40 

10 

35 

60 

45 

20 

20 

.. ’ 

180 

173 

46 

15 

20 

7 

100 

III 

79 

40 

25 

4 

4250 

2999 

1368 


880 

276 

259 

995 

687 

352 

915 

524 

226 

30 

30 

z6 

20 

6 


60 

71 

24 

30 

19 

8 

21 

5 

15 


21 

21 

90 

80 

37 

40 

34 

.. 

3081 

1753 

949 
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K erak 
(t6) 


Civil 

Mcch* 

Ilec* 

Tclc-Comn. 

Auto. 

Tejrt. Tech. 
Chem. Opcrai 
Printing 


(xxi) Tamil Kadu 
( 29 ^ 


Civil 

Mech* 

Elec. 

Auto. . 

Text, Tech. 

Leath Tech. 

Prtg. 

Chem. Operator . 

Prodn, Engg. 

Commerdm Practice 
Refrigeration 

Town & Country Planning 
Meta 


(xxii) Mysore 

(27) 


(ndii) Pondicherry 

(I) 





4 Z 35 

avil 



1265* 

Mecb. 



1205 

Elec. 



1155 

Tcle-Comn. 



40 

Min. . . ♦ 



20 

Auto. . . 



20 

Text. Tech. 



40 

Prtg. 




Sound 




Ceram. Tcdi. 




Meta. 



30 

Commercial Practice 



60 




3835 

Civil 



60 

Mecb. 



40 

Elec. 

• 

• 

40 




*40 



(a) Northern Region 

(b) Eastern Region 

(c) Western Region 

(d) Southern Region 


Grand Total 


66 

xx>S8i 

7.487 

6,286 

55 

7^470 

3>933 

S»i82 

63 

9,987 

6,062 

3.607 

93 

133971 

8,812 

<477 

277 

43.309 

26,294 

2 t ,552 
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ANMBZUIUS I 
RURAL INSTITUTIONS 


SI. Namt of the Institution 

No. 

Field of 
Study. 

Sanctioned 

admission 

capacity 

Actual 

Admissions 

Outturn Remarks 

1 2 

3 

4 

5 

6 7 

I* Jamii Rurtl Institate* jAinianagar> New 
Ddhi. 

CivUA 

Rural 

30 

31 

13 3*year$ course 

a. Vidya BbaTtn Rural Institute^ Udaipur. 

avil A 
RuraL 

30 

37 

at 

3. Balwant Vidyapeeth Rural Institute^ 
Bichpuii(A^). 

Gvildc 

Rural. 

30 

26 

16^ 

4. Rural Institute^ Pipri (Wardha) (Maha- 
raahtra). 

avil A 
Rural. 

30 

29 

15 

5. Rural Institute* Amravati (Maharashtra). 

avil & 
Rural. 

60 

30 

l40 

6* Shri Karmveer Hire Rural Institute* 
Gargod* Distt. Kolhapur. 

avil A 
Rural. 

60 

Z2 

68 

7. Shri Ramalcrishna Mission Vidyalaya 
Rural Institute* Coimbatore. 

Civil A 
Rural. 

60 

19 

39 

8.J|Rural Institute* Hanumannamatti* Dt 
Dharwar (Mysore). 

avil A 
Rural. 

40 

13 

9 

p.liRural Institute* Thavanur (Kei ^}.| 

avil A 
RuraL 

30 

3^ 

2S 


Total} 

370 

231 

246 
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AMMEXUREfil 

OIRLS^POLYTECHNICS 


1 

2 

3 

4 

5 

6 

7 


NORTHERN REGION DELHI 






I. 

Women’s Polytechnic, Keshmere Gate, 
Delhi -6 ($.&) 1962* 

Electronics 

as 

21 

21 

3 *year course 


Secretarial 


30 

9 

2 *year course 



Practice 






Interior 

Decoration 

25 

25 

9 

3 *yiar course 



library 

25 

23 

21 

2 -year course 



Science 






Medical 

laboratory 

Technology 

25 

15 

ZO 

2 -year course 



Commercial 

Art. 

25 

29 

18 

3 -ytar course 



Architectural 

Asstt. ship. 

30 

29 

21 

Do 




x 8 o 

172 

109 



Choftd^arh 






2. 

Government Po^echnic for Women^ 
Chandigarh (S.G.) X962. 

Cotnmerciai 

30 

28 

to 



Practice & 
StenognU^y. 







Architectural 

Asstt* ship. 

25 

9 

20 




Pharmacy 

30 

31 

12 




Interior 

Decoration 

30 

XI 

6 




$L Display. 







Radio Engs, 
&Electromcs 

30 

10 

5 




Library Science 

30 

32 

ax 
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xai 

74 



Haryana 






3- 

Government Polytechnic for Women^ 

library Science 

30 

30 

— 



Amhala 29^^ 

Pharmacy 

30 

27 

— 





6p 

57 

— 



Uttar Pradish 






4* 

Government Girls’ Polytechnic, Ludtnow 

($.00*196$ 

Electiomwd 

Stenography 

30 

20 

II 

S-year^course 


30 

28 

17 

2-year course 



Secretarial 

Practice. 







Atchiteccura. 

Atttf:.Bhip. 

20 

7 

3 





80 

55 

31 







iS4 


z 


2 


3 4 5 


6 


Women’s PolytechniCj Aligarh Muslim 
University* Aligarh (U) 1966 

Electronics 

Secretarlaj 

Procticcjfi 

to 

tc 

3 

9 

6 



Costume 

Design etc. 

20 

6 

x- 



Architectural 
Asstt. ship. 



11 

Esdntated 



60 

18 

30 


basthun region 






Wm Bitigal 






Women’s PolytechniCf 2i» Convent Road* 
Calcutta- (S.GO 1963* 

Biectriacai 

Communica¬ 

tion 

30 



3-y^ar course 


Architectural 
Asstt. ship 

3 C 

12 

10 




60 

35 

23 


Grim 

Sk. D* A* V. Polytechnic for Women, 
Roukcla-4 (P) 1968 

Tele-Comm¬ 

unication 

15 

6 

9 

,-yearcotirse 


Library 

30 

20 

18 

2«year course 

Science 





Comm. 

30 

II 

4 


practice 






75 

37 

31 



Astam 


8. Gkla* Polytechnic, P. O. Silpakhari, Civil Engg.; 

G8uhati*3 (S.G.) 1964. Draughtsman¬ 

ship. 

30 

15 

3 


Secretarial 

Practiced 

Stenography 

30 

25 

T 

2-year course 


60 

40 

A 


WESTERN REGION 

Qujarat 





0, Government Polytechnic for Girls, Secretarial 

Ahmcdabad-i8 (S.G.) 19 ^ 4 - ' Practice& 

Stenography 

30 

32 

11 

2*year course 

Electronics 
& Radio 

Engg. 

3 C 

26 

8 

3-year course 

Architectural 

D’manshipgc 

Aaatt.9hip. 

30 

20 

I 

2-year course 


90 


78 


26 
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ta Government GirU* Polytccimic, Surat 
(S,G 0 1965* 


Secretarial 

Practice, 

ArcHitecnira) 
D’manshjp 
& Se.tt. 
ship 

ni^ctronlcs 
Bi Radio 
Engg. 


Madhya Pradesh 

It Womea**. olyiechoioBlDpal (S 


Me cm 

Laboratory 

Tcclir.ology 

Costuir.e 
Design & 
Dress 
Mekin g 

Architectural 

D’manship 

Secretarial 
Practice Be 
S cnography 


SOmUlRN RlGICN 
Andhra Pradesh 

12, K»ml« Nehru Girls' Polytechnic, Hy..cra- Civil 
bad (S.G.) 1961 

Elec, Comm 
Engg. 

Catering 5 c 
i ood 

Technology 

Commerc. 

practice 

Pharmacy 


13 . 


Oovefnment Polytechnic for Girls, Civil 
~ Kakinada,(S.G,) 1962* 

Electrical 

Coxnmn. 

pharmacy 

Commei> 

cial 

Pxaciice, 


4 

5 

6 

7 

30 

30 

3 j 

3*year course 

3 D 

u 

U 


30 

X 7 

X7 

3-year course 

90 

(i 

61 






t5 

X.i 

t 

a-yea: cou:se 

15 

X5 

6 

S-year coum 

15 

5 

4 

S-yctr course 

15 

15 

7 

3-year course 

60 

49 

25 


30 

25 


3-year course 

30 

40 

— 

^-ycar course 

30 

44 

— 

a-year course 

60 

106 

— 

a-ycar course 

60 

70 

— 


250 

285 

— 


30 

t 4 


♦•yeer course 

SO 

33 

a8 

BO'tar course 

SO 

34 

- 

2-year course 

zo 

60 

s» 

e^yeer course 

120 

I 4 t 

60 




i56 


t • 

3 

4 

s 

« 

7 


Cfirm. 

PteciLc 

30 

44 

- 



Elfc. 

Commn* 

30 

M 




Costume 

Design 

30 

3> 





90 

m 

— 


K*rafa 






15. Woman's PoiyttciU>fe(TMNBdntBi($iO'.) 
19<I. 

Commercial 

practice 

30 

50 

It 



Costume 

Design St 

Dress 

Making 

30 

It 

7 



Civil Engg. 
D’manship. 

30 

37 





90 

105 

as 


i6. Ww«n'»Poln«el‘«*eiTriehw-r<S*G.) 
i9f» 

Secretarial 
Practice end 
Stenography 

30 

50 

9 

f^TMteeutH 


Costume ’ 

Design & 

Dress 

Making 

30 

• 

It 



Electronics 

30 

40 

i9 







99 

98 

40 








17. VpmV* I*ol7fechnlc,Ctli^t(S.G^.;i963 

Stenography 
and Secretarial 
Practice 

30 

50 

t 4 



Costume 

Design Sc 

Dress 

Making 

30 

X© 

f 

••rtarceurt* 


OvilEngg. 

D’manship. 

30 

34 

S9 

l•5•■rcoum 


-— 

90 

_94 

<0 


Madnu 






i8. Govpq^ment poWteebi^ for Wotnca. 
Madraf'SoCS.F.) ifM 

Electrcnics 

Costume 

Design Sc 

Dress 

Making^ 

3© 

30 

>8 

to 

u 

17 

9>yttt Mttnt 


Commerdil 

Practice 

SO 

7f 

If 

••fwr worn 


► 


gva Hngi 3'i *7. _*s 

lao 150 t] 





i 57 



X9* Government Polytechnic 
Mt 4 ii»u*x t (S*G.>t 964 * 


for Women, Civil Engg. 

Commercial 

Practice 


30 

ao 

9 

30 

so 

3 



ti 


3-year course 
a^yearcoune 


ao. Government Pclytechric, for Women, Civil Engg. 
Coimbitore-i8 (S.G>1964 

Commercial 

Praaicc 

Electronics 


30 

as 



30 

ao 

t 

a^year course 

30 

aa 


3*year course 



3^year course 
3-year course 

ij year cou^.^* 
3-yeBr couist 




ANNEXriLE m 


mSTITUTIONS CCKDUCTING COURSES KOT CF A REGULAR PATTERN 



Z 2 

3 

4 

5 

6 7 

} 

Coll^gf of Arts and Crafts, Lucknow 

(S.G.>— 1911 * 

Archi'fecTuraJ 

Assist ant ship 

25 

23 

tl 

% 

Govcrrm^nt Leather Workirg School, Bandra 
Eattj Bembay 
(S.G.)—1939* 

Leather Technology 

5 

s 

2 

» 

Victoria Jubilee Technical Ir?f titute, Bembay 

Irdvs^rfaJ Ergg, 

(Post Lip*) 

50 

30 

12 

4 

Sir J* J. College of Architecture, Bombay 

Town Planning 

20 

20 

., 3-\^ar course started 
in 1966* 



ArclJtccturc 

60 

45 

7-year course started 
In 1962. 

5 

Inatitute of Comiticr dal Practice, Adyar Madras 
(S*G*)— 19^5 

Commercial Practice 

55 

86 

6 2^ycar course 

6 

S.R» Institute of Secretarial Practice Bangalore 

Secrctailal Practice 

60 

60 
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ANNEXURB IV 

INSTITUTIONS CONDUCTING PART-TIME DIPLOMA COURSES IN ENGINEERING AND TECHNOLOGY 


(a) Civil Mschanica ELciri:a Engimmng 

I4am€ of Imiituticn 
Chandigarh 

I. Central Polytechnic, Chandigarh . 

Pun]ah 

a. Guru Nanak Engineering College, Ludhiana 

3* Thaper Polytechnic, Patiala. 

Uttar Pradesh 

4 « Government Polytechnic, Kanpur 

5 * Hewett Polytechnic, Lucknow . , . . * 

West Bengal 

6 Acharya PrafuIIa Chandra Ray Polytechnic, Calcutta-ga, 

7 * J. C. Ghosh Polytechnic, Calcutta-23 
8. Central Calcutta Polytechnic, Ca!cutta-r4 
P* Birla Institute of Technology, Calcutta-50 

to. Asansol Polytechnic, Astnsol . 

XI* Calcutta Technical School, Calcutta'iS 
Bihar 

12. New Government Polytechnic, Patna-13 

xa. {a) Assam Engineering Institute, Gauhati (Assam) 

13. Shrl Vaishnav Polytechnic, Indore (M.P.) 

13* (a) Government Polytechnic, Gwalior (M.P.) ^ 

14. Govermicnt Polytechnic, Hyderabad-28 (A.P.) 

15. Andhra Polytechnic, Kakinada-2 <A.P.) 

16- Government Polytechnic, Vijayawada-S (A.P,) 

Kerala 

17. Ma: araia’i Technolcgfcal Institute, Trichur-x 

18. Gover.itn'Jnt Polytechnic, Kalamasscry . . . , 

Madras 

t9 Ge itai iVytechnic, Aiyar Madras 
20* rnmilnad Polytechnic, Madurai 
Qj) Printing Technology 

Northern Regional School of Printing Technology, Allahabad (U»P-) 

22. School of Printing Technology, Calcutta (W. Bengal) 

23. Government Institute of Printing Technology, Bombay (Maharashtra) 

24. Regional School of Printing, Madras 


Capacity 


30 

60 

€0 

xoo 

X20 

t20 

60 

60 

40 

X 20 

120 

100 

100 

tao 

15 

80 

40 

60 

60 

zoo 

do 

20 

20 

50 


XSso 


These institutions are also included in the main Survey for Diploma courses of Regular pattern cemducted by them* 














APPENDIX V(A) 

REPORT OF THE SURVEY OF INDUSTRIES CONDUCTED BY THE CHAIRMAN OF THE 

SPECIAL COMMITTEE 


Origin 

One of the terms of reference of the Committee on 
Reorganisation of Polytechnic Education (CROPE)* 
constituted by the Government of India is ‘to exa¬ 
mine the whole system of Polytechnic Education v«- 
a^vis the needs of industry for middle level technicians 
and to prepare a ten year plan for its re-organisa¬ 
tion and development”. This necessitates a thorough 
analysis of the system of Polytechnic Education from 
all sides. Such an analysis should begin with the 
knowledge of the requirements of the employers and 
industry "for middle level technicians for suggesting 
steps to recast the system of polytechnic education. 
Hence a Survey to collect relevant data from industry 
and educational institutions has become an integrtd 
p;ut of the Committee’s work. 

At the First Meeting of the CROPE held at New 
Delhi on 4th April 1970, the Committee decided 
upon a strategy of action in which the following Items 
have been stressed: 

1.1. A sample survey of industry should be car¬ 
ried out with a view to find out tiic types 
of jobs where technicians are required. This 
survey should cover a cross section of in- 
du'itryj embracing the heavy, medium as 
well as small scale industrial sectors. 

1.2. A thorough analysis should be made regard¬ 
ing the present system of polytechnic edu¬ 
cation with a view to find out the lacunae 
and deficiencies at present vis-a-vis job re¬ 
quirements. 

1.3. To examine how far diversification at the 
technicians level is possible keeping in view 
the need for mobility of technicians both 
horizontally and vertically. 

1.4. To examine the fields in which sandwich 
courses could be successfully started with 
indications of the structure of the courses, 
duration etc. 

1.5. To examine how best the practical train¬ 
ing can be made industry-oriented and the 
type of training which the students should 
get and hs correlation with teaching. 

1.6. To examine the aspect of faculty develoo- 
ment, type of training programme to he 
fixed for training and retraining of teach¬ 


ers, type of industrial training required for 
teachers in order to keep them up-to-date. 

1.7. To examine how to achieve the inaxhnum 
involvement of industry in the training of 
technicians and teacners. 

With the above objective in mind a Sub-Committee 
with Dr. Pranlai Patel as its convenor, was constituted 
to prepare a questionnarie and to undertake a sam{)le 
survey. A revised questionnarie seeking both statis¬ 
tical and general information in two parts was finalis¬ 
ed at the Second Meeting of the CROPE and was cir¬ 
culated by the Chairman himself. 

2. Objectives 

The objectives of this survey are: 

2.1. To get an idea of how the employers feel 
about the quality of the present day diploma 
holders of the Polytechnics. 

2.2. To obtain suggestions from the indust¬ 
rialists regarding the suitability of the fol¬ 
lowing systems in polytechnic educatioiL 

(a) specialisation with sandwich training. 

(b) specialisation without sandwiching. 

(c) sandwiching without specialisation. 

(d) neither sandwiching nor spbcialisation. 

(e) additional post academic training. 

2.3. To obtain the employer’s interests in the 
qualities of a diploma holder when the 
latter is recruited. 

2.4. To assess the position of the diploma hol¬ 
ders in jobs in relation to the number of 
graduate engineers and skilled workers. 

2.5. To know the involvement of the diploma 
holder in managerial activities. 

2.6. To find out the mobility of the diploma hol¬ 
der in industry both horizontally and verti¬ 
cally. 

2.7. To know about the retraining facilities and 
programmes of technicians. 

2.8. To find out the willingness of industry in 
offering supervised and purposeful training 
to polytechnic students. 

2.9. To find out the co-operation that can be 
extended by industry in the case of faculty 
development by training polytechnic teach¬ 
ers in their organisations. 


* CROPE—Committee on Reorganizarion of Polytechnic Education. 
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2.10. To estimate the cooperation that can be 
extended b/ industry in terms of its willing¬ 
ness to exchange staff with the Polytech¬ 
nics from time to time. 

2.11. To know how far industries are wiDing 
to spare their experts to deliver special lec¬ 
tures in their fields. 

2.12. To find out the general training facilities 
available in industry. 


3. .^proath 

The Chairman circulated the questionnaire to the fol¬ 
lowing: 

1. Experts in various fields of industry and 

technical education. 

2. Chambers of Commerce and. Industry and 

other Professional Associations. 

3. Entrepreneurs and eminent persons. 

Several copies of the questionnaire were sent to 
each. Export and Chamber of Commerce, Industry and 
Professional Association with a request to circulate 
them in the nearby industries and to furnish an abs¬ 
tract of the replies and findings. Individual entre¬ 
preneurs and eminent persons were also contacted 
and their views and opinions collected. The sclec- 
don of these units and individuals was such as to 
make an overall assessment sufficiently representa¬ 
tive on all India level. 

Apart from the abstract, each expert was also re¬ 
quested to send his views on the points covered by 
die seven questions of the questionnaire. 

Part of the questionnaire calls for statistical infor¬ 
mation regarding the employment of technical person¬ 
nel. An analvss of this part reveals the position of 
a Diploma-holder in relation to the dej^ce-holders 
and skilled workers. 


The pattern of circulation and response to the 
questionnaire is given below: 



Number 

addressed 

Memo¬ 
randa Si 
Notes 
received 

Replies to 
Question¬ 
naire 
received 

X. Experts in various felds 
of industry and technical 
education 

77 


iM 

a. Chambers of Commerce 
and Industry ard Profes- 
lional Associations 

ms. , 

guestionnairM 

sent) 

44 « 


3 , Enterprercurs and emi¬ 
nent persons 

S9 

5 

« 4 


Chairman also collected information and views 
from the industrial units in and around Coimbatore 
through his representatives. 

4- Coverage 

4.1. Area 

The survey covers many industries spread out al¬ 
most over the entire country by direct contact, as 
illustrated in figure 4.1. Even Uiough certain states 
such as Jammu and Kashmir, Orissa etc. are not di¬ 
rectly covered to a great extent, the contact made 
with Central organisations such as Central Water 
and Power Commission, Indian Council of Agricul¬ 
tural Research, Indian Railways etc. would to some 
extent reflect the coverage of such areas also. 

In figure 4.1, the distribution of replies to the 
questionnaire received is given. The indicated num¬ 
bers in each state do not show the size of the indivi¬ 
dual industries covered. For instance, the three 
responses from Madhya Pradesh consist of two from 
large units viz. Bhilai Steel plant and Heavy Electri¬ 
cals, Bhopal, and one from ap eminent educationist. 

The responses from large Associations such as the 
Institution of Engineers (India), Port Trust of Calcutta 
Machinery Mam^acturing Corporation etc., are suffi¬ 
cient to reflect a reasonable coverage of industries in 
and around West Bengal. 

The large response from the various industries in 
Maharashtra (39 Nos) is sufficient to yield enough in¬ 
formation to reflect the coverage of the neighbouring 
states too. So the comparatively low response from 
Gujarat is not very serious. 

4.2. Respondents 

About 40 experts, entrepreneurs and eminent in¬ 
dustrialists responded to the questionnaire with their 
valuable suggestions and views. Fig. 4.2. shows the 
statewise distribution of such responses all over the 
country. In view of the responses from 12 leading 
industries already covered as shown in fig. 4.1 under 
“Area” jn Andhra Pradesh, the apnarent lack of res¬ 
ponse from experts from Andhra Pradesh and neigh¬ 
bouring Orissa regions is not significant. 

The list of Entrepreneurs and experts who respon¬ 
ded is given in Annexure 4.1. 

4.3. Industries 

The industries that responded to the questionnaire 
have been classified under the following three main 
groups. 

(a) Engineering Industries 

(b) Process Industries 

(c) Others 

These have further been classified into the following 
categories for deeper analysis: 

(1) Heavy Engineering Industries including Min¬ 
ing Industries. 
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(2) General Engineering and Consultants. 

(3) Textiles, Paper, Cement and other Process 
Industries. 

(4) Petrochemical and Pharmaceutical industries. 


working in the various* organizations in the country. 
Thus the present survey covers 11.50 per cent of the 
total number of technicians employed in,the country 
and the survey may be considered sufficteotly repre¬ 
sentative. 


(5) Electrical and Electronic industries. 


4.4. Aspects of Polytechnic Eiucation. 


The number of workers and technicians employed 
by the firms that replied to the questionnaire has been 
given in Table 4.1. below, grouped industrj’wisc: 

Table 4 * t 


Group of Industry Number Number 

of of 

Workers Techni¬ 
cians 


I* Heavy Ergineerirg, in¬ 
cluding mining industries 


9.578 

2. General Engineering & Consultanta. 

32,701 

6,073 

3, Textiles, paper, cement and other 
process industry ... 

38.74a 

a ,197 

4. Petro-Chemicals and Pharmaceutical 
industry 

5 .J 4 » 

X ,604 

5. Electrical and Electronic Industries, 

14.360 

3 s 7 i 2 

TOTAt . 

1,90,859 

2316 


The classified list of industries, which replied to 
the questionnaire is given in Annexure 4.2. 

On the whole this survey covers organisations emp¬ 
loying totally 1,90,859 workers and 23,164 techni¬ 
cians spread over the whole country. According to 
a recent estimate by the Ministry of Education and 
Youth Services about 200,000 diploma holders are 


The questionnaire cover the following issues affect¬ 
ing Polytechnic Education; 

Q.l. Deficiencies of the present system and sug¬ 
gestions for evolving a suitable pattern of 
polytechnic education rectifying the deficien¬ 
cies. 

Q. 2. Qualities that arc normally looked for by 
prospective employers while recruiting tech¬ 
nicians, and the methods they employ to 
assess those qualities. 

Q. 3. The need for and the existence of orga¬ 
nized training programme offered to fresh 
entrants in industries, and duration of such 
programmes. 

Q. 4. Basis of promotions and opportunities 
that exist in the organizations for the tech¬ 
nician to move to higher positions. 

Q, 5. Plans for retraining of technicians and 
sending them to refresher courses in the 
fields in which they are offered. 

Q. 6. Opportunities available in industries for 
technical teachers to get industrial experlen- 
cc. 

Q. 7. Industry-Institute co-operation by way of 
mutual exchange of experts and by way of 
industry offering suoervised training to stu¬ 
dents in special fields. 

A Proforma of the Questionnaire is annexed as 
Annexure 4.3. 



^Government of India Copvr<0Ht 

1. The territorial tootere of India extend into the sea 

to a dietance of 12 nautical milee meaeured from the 
appropriate base line. 

2. Bhutan is a stote in special treaty relatione with India. 

a. The boundary of Meghalaya shown on this map is 
interpreted from the Assam Reorganisation (Megh- 
oloyo) Act 1969, but has yet to be verified. 

4. Based upon the Survey of Indio mop with the permie- 
siw of the Surveyor Gwerol of Indio. 






© G6vemnient of India Copyright 

L The territorial waters of India extend into the sea 
to a distance of 12 nautical miles rheastired from the 
appropriate base line. 

2 . Bhutan is a state in special treaty relations with India, 

3. The boundary of Meghalaya shown on tbii mop is 

interpreted from the Assam Reorganisation (Megh¬ 
alaya) Act 1969 , but has yet to be verified. 

4 . Based upon the Survey of India map luitl^ the penms- 

sum Of the Surveyor General of India. 

ANNBXURE 4.x 

LIST OF EXPERTS, ENTREPRENEURS AND BMlN@m PERSCfNS WHO HAVE REPLIED TO THE QUBSTIONNAIRB 
S.No. Address Field Allotted 

1. Sbri D. S, Desei Civil Engineering 

Director end Chief Engineer 

M/s, M, N, Dastur & Co. P. Ltd 
B*X7, Mission Row Extension Cslcutts-xj 

2, Shri A, L. Mudalitr Otnertl 

Mmtging Director 

The Alkali & Chemicsl Corporation of India Ltd 
x8> Strand Road Calcutta«xo 

3, Shri M* Rama Brahmam Petro*Chemical8 

Managing Director 
M/s, Madras Rehneriei Ltd 
xaa«D, Mount Road Mtdras-d 

4. Shri E. N. Narayanaswamy 

Py, Director of laloitries aii CoJin^rce, G^/c. of Tamitnaiu Madrasis 


General 
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S. No. Address pleld Allotted 

5. Shri K. V. Varatharajan AHtomoblle 

Works Manager 

M/s. Ashok Leyland Ltd, Bimore, Madras 

6. Shri G. K. Devarajulu Textile Machinery 

Chairman 

Textile Machinery Dev, Council 
Avanashi Road, Coimbatore-18 

7. Shri Shriravi Klrloskar Electric Motors and Generators 

M/Se Kirloskar Elec. Co. Ltd. 

Industrial Suburb, Raiaji Nagar, Bangalore-) 

8 . Dr. S. M. Das Gupta Qentral 

Principal, Govindraxn Saksaria Technological Institute, Indore-). 

9. Shri A* D. Chandrahari Paper Industry 

Technical Director 

West Coast Paper Mills 
Srinivas House, Waudhby Road 
Bombay-1 

xo. Shri K. Sreenivasan Textile Industry 

Director 

South India Textile Research Association 
Coimbatorc-14 

11. Shri J. G. Parikh Artificial Fibre Industry 

Director 

The Silk and Art Silk Mills Research Association 
Bombay-25 DD 

12. Air Vice Marshall A. S« Bikhy 
Managing Director 
Hindustan Aeronautics Ltd 
Hindustan Aircraft P. O. Bangalore-17 

1). Shri B. R. R. Iyengar 
Member (Hydro-Elec.) 

West Block II, R. K. Puram New Delhi-22 

14. Shri A. Subramaniam 
Chief Engineer 
State Edectricity Board 
157, Mount Road Madras-z 

15. Prof. A. C. Pandya Agricultural Implements 

Head of Deptt, of AgrI. Engg. 

Indian Institute of Technology, Kharagpur 

16. Shri Nanubhai B. Amin Power Dritcn Pumps 

Messrs. Jyoti Ltd, Baroda 

17. Prof. J. N. Hate Automobiles 

Prof, of Automobile Engineering 
Victoria Jubilee Technical Institute 
Matunga, Bombay-X9 


Electric power generation and distribution 
syitem 


Aeronautics 


Electric Power generation and distribution 
system 
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^^1^—.. .. .■ .. . ■■ . 

S. Nq, Address 


i8. Shri S. P, Chitnis 
Messrs. Chitram Sc Co. 

Main Road» Madras**z3 

Z9. Shri K* V. Satdestf 
Chief Executive 

International Tractor Co, of India X-td. 

Bombay 

ao. Shri S. K. Parthasarathy 
Special Director 
Tube Investments of India Ltd 
Madras-1 

ax, Shri R. Muthuswamy 

Messrs. Hindustan Steel Ltd 
Bhilai 

aa« Prof, P. J. Madan 

Maharaja Sayajirao University of Baroda 
Baroda 

aa. Dr. V, Ramaehandrin 
Regional Director 
National Productivity Council 

ax, 9th Main Raod, III Block West Tayantgar, Bangtlore-xx 

04, Lt. Gen. R. A. Loomba 
Chairman 

The Institution of Engineers (India) 

8, Gokhale Road, Calcutti-io 

35. Shri K. Natayan 
Secretary 

The Institution of Engineers (India) 

Andhra Pradesh Centre 
Khaitatabad, Hyderabtd -4 

Shri J. S. Srinivasa Rto 
General Manager 
The Mysore Paper Mills Ltd 
BhadraViti4 Mvsore 

37. Shri I. j. Sharma 
Deputy Director (TM A: S) 

Central Water Sc Power Ck>mmiiilon 
Yamuna Praj;ct, Dehradun 

38. Prof, K. U, Gosavi 
Professor & Head, 

Department of Electrical Engg. 

Birla Institute o.f Technology, 

Mesra, Ranchi 

39. Shri B. L. Fernandez 
Superintendent of Training 
Tata Iron & Steel Co. Ltd. 

Jamshedpur 


Field Allotted 

Cranes 

Tractors 

Bicycles 

Iron dc Steel 

General 

General 

General 

General 


General 

General 

General 

General 
Iron & Steel 
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S. No* Address 


30. Shri B. Das Gupta 
Training Superintendent 
Machinery Manufacturers Corpn. Ltd. 

P/61B, Circular Garden Reach Road, Kldderport, Calcutta -43 

31. Shri R. Veerabasappa 
Divisional Mepager (IE) 

The Mysore Iron and Steel Ltd 
Bhadravati, Mysore State 

32. Shri P. N. Pillai 
Works Manager, 

S. & T. Workshops 
Podanur, Coimbatore 

33. Shri Swamendu Kumar Das 
Principal 

Technical Teachers* Training Institute 
7, Mourbhani Road, Calcurta-23 

34. Shri ?♦ C.* Mittra 

Chief Mechanical Engineer 
Commissioners for the Port of Calcutta 
Calcutta 

35. Shri P. B. Adur 

The Associate Cement Coa. Ltd. 

Cement Houae 

lai, Maharashi Ktrvc Road, Bombay-ao 

36. Shri B. K. M. Nair 
Manager (Training) 

Heavy Electtical (India) Ltd 
Bhopal 

37. Shri A. P. Mahadevan 
Hindustan Lever Ltd 
P. O. Box 409, Bombay 

38. Shri C. S. Sridharan 

Asstt. Director General (Engg) 

Indian Council of Agrl. Research 
Krishi Bhavan 

Dr, Rajcndra Prasad Road, New Delhi-x 

39. Shri S. G, Ramachandran 
Chief Engineer 
Klrloskar Eelcctric Co. Ltd. 

BangaIore -3 

40. Dr. V. Seshadri 
Asstt. Professor 

Deptt. of Metallurgical Engg 
Indian Institute of Technloogy 
Kanpur 

41. Shri C. Sundaram 

Chief Superintendent, Training 
Fertilisers & Chemicals (Trav) Ltd. 

Udyogamandal P.O. Alwaye 


Field Allotted 


Iron St Steel 


Railways 


General 


Porta 


Cement 


Belectrical Industry 


Vegetable Oils 


Agriculture 


Electric Motors 


Mining and Metallurgy 


Chemicals 



ANNEXURE 4-z 

CLASSIFIED UST OF INDUSTRIES WHO REPLIED TO THB QUESTIONNAIRE 


Field 


No. of 
fiplies to 
attCHtioimalre 
received 


A.—ENGINEERING INDUSTRIES 


I. Mechanical Engineering 

i-oi Agricultural Implements ... * 

I * oa Power Driven Pumps . 

I ’ 03 Diesel Engines .... 

1*04 Sugar Mill Machinery . . 

105 Textile Machinery .... 

1.06 Automobiles . . . , . 

I • 07 Cranes and other structural fabrications 
i*o8 Tractors and Agricultural Machines 

1-09 Bicycles . 

I-10 Heavy Machines Building Industry 
i*jx Railways ...... 

1 • 12 Navigational Industries-^Shipping and Port Maintemuice 
X*I3 Aeronautics and Air Transport 
1*14 Sdentihe Instruments .... 

2*25 Tool Design and Machine Toots 


2. BUctricai Engineering 

2 • or Airconditioning and Refrigeration 
2*02 Electric Motors and Generators 
2*03 Radios and, T. V. Sets 
2.04 Telephone Industries 
Electronics Industries 
Starters* Switches and Transformers 
Heavy Electrical Industry . 

Electric Power Supply and Cables 


2 ‘ 0 < 

2*06 

2*07 

a*o8 


3. avU Engineering 

3*01 Irrigation—Major and Minor 
3*02 Buildings and Roads 
3 • 03 Civil Engineerig and Stnicturals 


«» 

•. 

6 

X2 

3 

3 

2 

4 

3 

4 
2 

• • 

2 


xo 

X 

6 


3 

9 


U 


4 , Mining and Metedlurgical IndmiHes 

4’0i Coal * ... . 

4'02 Iron and Steel Industries (including Steel castings and forgings) 

4»03 Copper Industries . 

4*04 Aluminium Industries. 

4*05 Others—Non-ferrous 




































Fitld 


No* of 
replies to 
questioontire 
received 


B. PROCESSING INDUSTRIES: 

B ox Perdlisers .. 

B'02 Chemical Industries. 5 

B • 03 Drugs and Phannaccutictls. 

B 04 Paints .... 

B»os Rubber and Plastic Industries . 

B*o 5 Photo Films. 


B*07 Chemicals . 9 

B*o8 Sugar Industry . 

B*o9 CofiTee and Tea Industries . 

B«xo Vegetable Oil Industry. 3 

B'Zi Leather and leather products.. . 

B*xa Paper Industry 5 

B13 Cement Industry 4 

B«x4 Textile Industry 9 

B-15 Man-made Fibre Industry. zj 

C. UNCLASSIFIED INDUSTRIES 

C*ox Small Scale Industries. 5 

C*02 Other Industries 5 
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I. NAME OF ORGANISATION 


ANNBXURE 4 ) 
QmmoKNAIBB 

PART A: STATISTICAL DATA 


1 . CLASSIFICATION Bngg. ioduitry ( 


ProMM iiiduttry ( ) 


3 . SKILLED WORKERS ON ROLL (Approx) 


) 


4 . TECHNICIANS* 


Bara, degree 
holders 


Engg. diploma 
iiolders 


Job experience 
only 


as laboratory technicians and analysts ( ) 

as design and production assistants ( ) 

as sales, stores, costing assistants ( ) 

S. ENGINEERS & TECHNOLOGISTS ( ) 

in executive and managerial positions 


( ) ( ) 

( ) ( ) 

( ) ( ) 

( ) ( ) 


*A note describing the role of technicians is given at the end of the questionnaire 



QUESTIOKf^AlRE #ART B:—VIEWS 

(Top management views with reference to the fol¬ 
lowing topics will be most valuable). 

1. Edncatioii and Training of Diploma Holders 

In your opinion do the present day diploma hol¬ 
ders possess adequate technical knowledge and skill 
to function effectively as technicians? 

If not, please suggest whether any one or more of 
the following measures may be taken, in future, in 
the education and training of the students in our 
Polytechnics? 

(i) Introducing specific areas of specialisation 

(for example, in Production Engineering, 
Industrial Electronics^’ Building Construc¬ 
tion, Process Metallurgy, Oil Refining, 
Fertiliser Technology, Textile Processing, 
Plastics etc.) instead of the traditional broad 
fields of Engineering and Technology. 

(ii) Sandwiching, training-in-indnstry between 
definite durations of accademic learning in 
polytechnics. 

(iii) Post-academic training by the employer to 
suit his needs. 

It you feel any other remedial measures would be 
appropriate, please suggest. 

2. Selection and Placement of Tedmiciaiis 

While recruiting persons for employment as tech¬ 
nicians, what qualities do you look for and how arc 
they assessed? 

3. Trainmg Programme 

Please state whether you have any organised 
training programme for all fresh entrants who will 
work as technicians. If so, please furnish the fol¬ 
lowing details: 

Duration of training: on the shop floor—acade¬ 
mic 

Area in which special training is given. 

4. Promotiona! Opportunities for Technicians 

What opportunities do exist in your organisation 
for technicians with diploma quali&ation to get pro¬ 
moted as executive and managerial engineers? 

On what basis are such promotions made? 

5. Retaining of Technicians 

Do you have plans to retrain your technicians to 
meet the possible future technological needs in your 
organisation? 

If so, indicate briefly the areas of training. 


Would it be desirable that thE retraining be afrai- 
ged in selected technicial institutions where facilities 
are available in the form of refresher courses? 

6, Training of Technical Teachers 

One of the ways of improving the quality of teach¬ 
ing in our Polytechnics is to provide opportunities for 
the teachers to acquire industrial experience. Would 
it be possible for your firm to provide this facility? 

7 . Co-operatioii from Industry 

For Polytechnics to turn out technicians suitable to 
industries would your organisation be able to provide 
assistance in the form of: 

Supervised training of the students in specific fields 
of specialisation. 

Making available senior members of your staff to 
give a course of lectures on specialised topics to the 
final year students of the Polytechnics. 

vSuggested Description of a Technician for the pur¬ 
pose of Questionnaire 

A ‘technician’ in most cases carried out a function 
between qualified scientists, prcrfessional engineers and 
other technologists on the one hand and the skilled 
craftsmen and operatives on the other. He is one 
who can apply in a responsible manner proven tech¬ 
niques which are commonly understood 1^ those who 
are experts in that branch of science, engineering or 
other technology or those techniques specially £reS“ 
cribed by qualified scientists, professional engineers 
or other technologists. 

Under general professional direction, or following 
established scientific or engineering techniques, he is 
capable of carrying out duties which may be found 
among the list of examples set out below. Such work 
often calls for the exercise of a high degree of spe¬ 
cialised skill and ability to recognise the unusual or 
abnormal occurrence whether in the laboratory, in the 
factory, in processing etc. In indentifying techni¬ 
cians, it is essential to consider the job being done 
rather than the educational qualifications held. 

2. Typical Duties of a Technician 

(i) Working on the detailed design and develop¬ 
ment or on the manufacture, erection or 
commissioning of equipment and structures; 

(ii) drawing, estimating, inspecting and testing 
equipments; 

(iii) use of measuring instruments; 

(iv) operating, maintaining and repairing machi¬ 
nery, plant and services and locating defects 
therein; 

(v) process control; 

(vi) activities connected with research and deve¬ 
lopment, testing of materials and compo* 
nents; 
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(vli) advising customers; 

(viii) servicing equipment, data proces^g; 

(ix) work study; 

(x) assisting qualified scientists in such activi¬ 
ties as physical measurements, collection 
and evaluation of experimental observa¬ 
tions, the devising and setting up of experi¬ 
mental apparatus, the preparation of che¬ 
mical or biological culture or similar pre¬ 
paration in other fields, photographic work, 
the' taking and routine testing of product 
samples, chemical analysis, etc. 


5. Findings 

5.1. General Quantitative Observations 

In Table 5.1. the distribution of the number of 
units grouped according to the number of skilled- 
workers employed therein is presented. 

It is observed that the mining industry, the air 
transport and aeronautics industry employ more than 
10,000 workers per unit. The Railway Workshops, 
the Bombay Road Transport and some of the major 
irrigation projects employ workers ranging from 5000 
to 10000 per unit. TTie Heavy machine building 
industry, the Textile Machineiy manufacturing units, 
a few automobile manufacturing units, the Heavy 
Qectrical plants, the Fertiliser units and the Iron and 
Steel plants employ 2500 to 5000 workers per unit. 
The Cotton Textile Manufacturing Industry has its 
number of workers mostly falling in the range of' 1000 
to 2500 workers-per-unit group. The other medium 
sized units, with respect to number of workers emp¬ 
loyed, are found in the Light engineering and other 
process industries. Small units employing less than 
50 skilled workers per unit are mostly the small scale 
industries and a few process industries. 

It is found that on an average in one unit 4020 
skilled workers in mining and metallurgical indust¬ 
ries, 1675 skilled workers in Mechanical En^neering 
industries, 1025 in Electrical Engineering Industries 
and 1040 in Processing Industries, are employed. 
These figures also conform to the familiar pattern of 
employment potential in various types of industries. 

The above data are only of general interest. On 
an average the number of skilled workers per teclmi- 
cian comes to on an average about 8 for ^ the 135 
units surveyed which covw mostly all sizes Of indust¬ 
rial units, large scale, medium and small scale. There 
are industries which require a very large number'of 
operatives and there are others which require a subs¬ 
tantial number of persons of the technician’s level 
mid not operatives. The employment potential for 
technicians depends mainly on ^ nature of each 
industry. 


5.1.1. QimliflWrttm of Existing Technidana 

Industiies requested to give information on 
the number of technicians they employ, classified ac¬ 
cording to their q^uaUfications, namely (a) Bni^eer- 
ing degree, (b) Diploma and (c) Job experience only. 
They were suited with tihe definition of the term 
“Technician”, so that they may adopt a uniform cri¬ 
terion in deciding whether a particular employee is 
a technician or not (whatever designation they may 
have ^ven to that person in their organization). From 
the data received the number of technicians possess¬ 
ing the three types of qualifications referred to above 
was le-worked as a percentage of the total number of 
technicians employed. It was intended to compare 
the strength of the technicians in industry with refer- 
ene to tb^ qualifiations. The data are presented in 
Tables 5.2, 5.2.1, 5.2.2 and 5.2.3. 

Table 5.2 brings out the fact that the number of 
industries, employing engineering degree holders as 
teobniciaos is relatively small. Out of 123 industrial 
units ^5 have less than 30 per cent of tiieir techni¬ 
cians having an engineering degree. 

The table alM reveals that persons with job experi¬ 
ence occupy a larger percentage of positions as techni¬ 
cians. 

Taking together ail the industrial units surveyed, 
it is found that 36 per cent of the posts of tec hnicians. 
are held by engineering diploma holders as against 
W per cent by persons with job experience only. 
Therefore, it is the responsibility of (he polytechnics 
to educate and train not only the fresh entrants to 
have careering diploma, but also those existing 
technicians having only job experience. 

In Table 5.21 among the technicians employed in 
the various industrial units, the percentage of (fiplo- 
nto holders is presented in the form of a frequency 
distribution. Oamparing this table with the table 
5.2 it is found that about 36 per cent of the 
technicians employed in the indusUics are dip- 
Ibma holders. It is also found from table 5.2 that 
about 16 per cent of the technicians employed are 
degree holders. The rest not only comprise those 
persons who have become technicians throu^ job 
experience, but also those with Universi^ degrees in 
Arts and Sciences. The persons with job experience 
constimte 48 per cent of the technicians on the whole. 
Thus it is found that the majority of the 
arc persons with job experience, with the diploma 
holders coming in the next place. 

The following industries have recruited eugsneer- 
ing degree holders for over 60* per cent of their tech¬ 
nicians’ posts: 

Electric Motors and Generators 
Electronic Industry 
Chemical Industry 
F^er Industry 
Cement Industry 

A few units of Man-made Fibre Ifidustry. 



The following industries have recruited engineering 
diploma holders for over 6C5 per cent of their techni¬ 
cians’ posts; 

Automobiles 

Navigation, Ship Building and Port Maintenance 

Tool Design 

Metallur^cal Industry 

Paper Industry 

Cotton Textile fndiistiy 

The following indrstrics have recruited persons 
H '‘h job experience only for over 60 per cent of their 
technicians’ pos^s: 

Textile Machinery Manufacture 
Railways 

Some of the Electric Motors and Generators 
Manufacturers. 

Some of the Metallurgical industrial units 
Petro-Chemicals 

Cement industry and Man-made fibre industry. 

The preference to persons with job experience 
seems to be very pronounced in Textile Machiners' 
Manufacture, Railwtr/s, Pstro-Chemicals, Cement and 
Man-made Fibre industries. 

An interesting feature of the trend in almc»t all 
industries is that iicv do not completely do away with 
one or the other types of persons viz. graduates, dip¬ 
loma holders or persons v.'ith job experience onlv. 
However, there seems to be less preference to recruit 
persons with job experience only as technicians. 

5.1.2. Promotional Opportanities 

Data were obtained from Industrial units regard¬ 
ing the number of persons working as engineers and 
in managerial positions. Their qualifications that is 
fa) possession of engineering degree (b) possession 
of engineering diploma and (c) job experience only 
were found out. Then the total number of persons 
having the above qualifications working both as tech¬ 
nicians and at higher levels put together was calculat¬ 
ed. Finally the percentage of persons v/itli each 
qualification occupying technician posts as a percent¬ 
age of the total number of persons with that qualifi¬ 
cation was calculated. The results are presented in 
Table 5.3. 

Table 5.3 brings out the fact that in 65 industrial 
units almost all the engineering diploma holders are 
employed as technicians only and there is none who 
occupies a higher position. In another 3 units 80- 
90 percent of the engineering diploma holders work 
as engineers and managers. In another seven units, 
more than 50 nercent of their encineering diploma 
holders are in higher positions. The industries in 
which diploma holders are found occupying higher 
positions are Textile Industry, and the Man-made 


Fibre Industry. Therefore, the inference is that in 
a large majority of industries diploma holders recnat- 
cd as techmeians continue in the same category. On 
an overall basis it is observed that 83 per cent of the 
engineering diploma holders continue to work as 
technicians, and only the balance of 17 per cent find 
their way up to higher ranks. 

With respect to engineering degree holders, in 15 
out of the 120 units almost all the engineering degree 
holders continue to work as technicians. This is 
particularly so in the Man-made Fibre Industry 
where degree holders and diploma holders appear 
to be treated on the same line. In 65 out of the 120 
units more than 50 per cent of the degree holders are 
found to occupy higher positions. As a matter of 
fact in 19 of these, almost 100 per cent of the degree 
holders are occupying higher positions. Some of the 
industries in which more than 50 per cent of the 
degree holders are found working as technicians are: 


Textile Machinery Manufacture 

Automobiles 

Tractors 

Electric Motors and Generators 

Electrtmics Industry 

Heavy Electrical Industry 

Civil Engineering and Structurals 

Chemical Industry 

Paper Industry 

Man-made Fibre Industry. 


In 81 out of 120 industrial units, persons with job 
experience work as techmeians only and are not found 
in higher ranks. In the Man-made fibre industry 
some of the persons of this type have moved up from 
technician to higher levels. 


Tables 5.3.1, 5.3,2, 5,3.3 provide an idea about 
the occupational level (viz, technicians or managers^ 
of diploma holders, degree holders and persons"with 
job experience. From the table 5.3.1 also, it is 
found on an average about 80 per cent of the dip¬ 
loma holders remain at the same level only where¬ 
as only about 20 per sent move to the Managerial 
cadre. Degree holders, on the contra-y, are mostly 
occupying managerial and executive posts in almost 
all the units irrespective of the industry. 


Applying the Chi, square test to these p r-entages. 
it is observed that there is a verv hish ■significance’ 
leading to the inference that engineering graduates 
have better opportunities to rise up than <Hhers. 
Relatively therefore, engineering diploma holders have 
less vertical mobility than engineering degree holders. 
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5.1.3. Jobs Entrusted to Technici«n.s 

For purpewes of the present survey, Technicians 
were cl^sified into three broad groups, namely, 

(1) Laboratory Technicians and analysts 

(21 Design and Production assistants 

(3) Sales, Stores and costing assistants 

The percentages of technicians discharging the 
above duties were calculated and the results are given 
in Table 5.4. 

From Table 5.4 it is observed that 20 per cent of 
technicians arc employed as laboratory assistants and 
analysts, while 69 per cent are working as design and 
production assistants. The rest 11 per cent are work¬ 
ing as Sales, Stores and costing assistants. In the 
electronic industry, 3^ per cent and in Petro-Chemi- 
cals industry 55 per cent are working as laboratory 
technicians and analysts. 

Tables 5.4.1, 5.4.2, 5.4.3 reveal the composition 
of technicians on the basis of, their occupations. It 
is found that the percentage of laboratory technicians 
and analysts in processing industries in more than 
that in En^neeting Industries. In Mechanical and 
in Electrical Engineering Industries, the percentage 
of technicians working as Design and Production 
assistant is predominant. From Table 5.4.3 it is 
found that about 10 per cent of the technicians only 
arc in the sales, costing wing. 


There are very few technicians doing laboratory 
work in the engineering industries. Generally the 
engineering industries employ a large number of 
technicians as design and production assistants. Sales, 
Stores and Costing assistants, are found largely em¬ 
ployed in Electric Motors and Generators Industry, 
Electronics industry and to a lesser extent in Textile 
Machinery Tndus&v, Eicycle industry, and in the 
Cotton Textile industry. Development of a larger 
number of technicians in Sales and Servicing activi¬ 
ties, more particularly in engineering industries, 
where the sales turnover is large or where the product 
is more sophisticated, may be found necessary an the 
coming years. 

At present 69 per cent of technicians are in design 
and production jobs and it is the responsibility of 
polytechnics to educate and train technicians needed 
for this job in variety of industries. It seems reason¬ 
able also to fore see that more technicians would, in 
future, be required to undertake jobs in the laborato¬ 
ries and in sales and servicing. 


5.1.4. Ratio of Tcdinicians to Engiaecrs 

The number ot technicians employed per engineer 
was calculated from the data received from industries, 
These ratios are presented in Table 5.5, 


It is observed that in the Man-made Fibre Indus¬ 
try there are units working without an engineer 
but with technicians only. Barring this, there ate 
engineers and technicians in almost all industries. In 
Textile Machinery Manufacturing Industry, thwe » 
one engineer for every 24 technicians. In the Heavy 
Machine Buildng Industry there is one engineer 
for every 40 technicians. Leaving aside the Man¬ 
made Fibre Industry, there arc about 8 techni¬ 
cians on an average for every en^neer employed. 
Some of the industries in which less than 10 technici¬ 
ans per engineer are found are; 

The Textile Machinery Manufacturing units 
Automobiles industry 
Tractor industry 
Bicycle industry 

Aeronautics and air transport industry 

Machine tool industry 

Electronics industry 

Iron and steel industry 

MetaUurgical industry 

Oiemical industry 

Petro-chenucals 

Paper industry 

Cement industry and the Cotton Textiles manu¬ 
facturing industry. 

5.1.5. Summaiy and Conclusions 

The size of units as judged from the number of 
skilled workers each unit employ's, differs very widely 
from industry to industry and also from unit to unit 
in the same industry. 

The potential for employment of technicians can¬ 
not be judged with reference to the number of skilled 
workers employed in a unit. This depends m-iinly 
on the nature of activity of each unit. 

Persons with engineering degree occupy 34 per cent 
of the total number of technicians posts. These per¬ 
centages for engineering diploma holders and for per¬ 
sons with job experience respectively are 45 and 21. 
The polytechnic education whose main function is to 
educate and train technicians for the industry, must 
also provide proper education for those persons witii 
job experience onlv (21 per cent total technicians) 
who are likely to rise up to the ranks of technicians 
in the industry. 

There is greater vertical mobility of technicians with 
engineering degrees to rise to the positions of engi¬ 
neers and managers. Such chances are relatively less 
for technicians who possess engineering diploma or 
only job experience; 

Of the technicians, 69 per cent are <mrking as de¬ 
sign and production assistants. Next in importance are 
technicians working as Laboratory Assistants and 
Analysts (20 per ceriOand as Costing Sales and Store 
Assistants (11 per cent). 
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The nature of the industrjf often determines the 
nature of job that the technician in the industry is 
to be entrusted with. In processing industries most 
ot the technicians are working as Laboratoiy analysts 
whereas in Heavy Engineering Industry, the majority 
of the technicians are in design and production line 
only. 

Polytechnic education should take note of this 
situation in designing curricula suited to these needs. 

There is a very wide variation in the ratio of techni¬ 
cians to engineers. The range of variation is as wide 
as just 2 technicians, and as many as 45 tedinkians 
per engineer. The average is about 15 technicians for 
each engineer. It is observed that many of the process 
industries such as petro-chemicals, chemicals, paper, 
cement and cotton textile and some en^oeerpg in¬ 
dustries such as electronics, automobiles, metaumgy 
etc. employ proportionately less number technicians 
as compared with engineers. The scheme of poly¬ 
technic education should attempt to train technicians 
to meet the needs of the industries. 


Table 5-1 


No* of skilled workers 




No. of 
Units 

0—50 . . 




24 

51—250 . . 




29 

251—500 




15 

501—1000 




32 

1001-^2500 . . 




19 

250I'^5000 




. 11 

5001—10000 

* 



3 

Over 10000 

. 


A 

* 2 

Total No. of Units . 

A 



ns 

Average workers per unit , 

• 

• 


1414 

. . 


Tabus 

Frequency distribution of the number of shilled workers employed in a unit (Industry-wise) 


No, of fkMIf-d worker?! 



Number of Units 





Mech. 

Engg. 

Indus* 

Elec. 

Engg. 

Indus. 

Civil 

Engg. 

Indus. 

Mining 

and 

Metall. 

Indus. 

Process* 

ing 

Indus. 

Small 
Scale & 
Other 
Indus. 

Total 

0—50 . 

5 

4 

1 

3 

6 

5 

24 

5J—250 • • . 

8 

7 

I 

z 

11 

• * 

29 

251—500 ....... 

4 

5 

•• 

i 

5 

.. 

15 

501—.. 

10 

3 

- 

5 

14 

. * 

32 

1001—2500. 

7 

5 

.. 

•• 

6 

*. 

19 

2501—5000. 

3 

4 

•• 

I 

3 

.. 

It 

5001 — 10000. . A 

2 

•• 

- 

•• 

I 

.. 

3 

Over 10000. 

I 

• « 

-• 

I 

.. 


2 

Total , . . . * 

40 

29 

2 

13 

46 

5 

135 

Average no. of vvorkcrslper ijnit 

1675 

1025 

too 

4020 

1040 

25 
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Table 

Tichnicians classified according to their guaf^cationsas percentage 
of the total number of techmcians. 


Qualifications 


Percentage 

Diploma 

holders 

Degree 

holder* 

Job 

Experi¬ 
ence only 



JSlumher of Units 

0—10 

13 

53 


M 

I 

0 

14 

13 

II 

21—30 

. 10 

19 

13 

31—40 

21 

16 

19 


Qualifications 


1 crcencage 

Diploma 

hold^s 

Deeree 

holders 

Is? 

!?• 

41—50 

21 

6 

iz 

51—60 

16 

3 

11 

61—70 

13 

I 

10 

71—^0 

7 

I 

9 

«I—^ 

I 


6 

91—100 

7 

I 

4 

Total Ucu. of Unita . 

«3 


M 3 

Percentage of Technicians 
with respectiee qualificatione * 

36 

16 

* 

48 


Table 5.2. i 

Frequency distrUmtion of the percentages of technicians who are diploma holders. 


Number of Units 


Percentages 

Mcch. 

Engg. 

Indus. 

Elec. 

Indus. 

Civil 

Engg. 

Indus. 

' MiningJ 
" and 
Metal. 
Indus. 

Process¬ 

ing 

Indus. 

Small 
Scale & 
Other 
Indus. 

Total 
NO. of 
Units 

0—10 . 

3 

3 


I 

6 

. . 

X3 

II -20 .. 

6 

4 

•• 

*• 

4 

•• 

14 

21—30 . 

4 

I 

•• 

I 

3 

I 

10 

31—40 

6 

3 

- 

2 

9 

•• 

21 

4^—50 .. 

5 

4 

I 

I 

9 

r 

2X 

51—60 ....... 

7 

4 


I 

4 

- 

X6 

6 X— 70 . 

2 

3 

•• 

•• 

6 

2 

13 

71—80 . 

4 


•* 

2 

I 

•* 

7 

81—90 • • ..... 

•• 

. .. 

- 


I 

- 

I 

91—100 . 

I 

2 

•• 


3 

I 

7 

Total 

5« 

24 

I 

8 

46 

6 

X23 

Average percentage of technicians who are diploma 








holders^ . . . 

41 

38 


37 

24 

29 

•• 


♦Calculated from the original data, 
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Percentages 


Table 5*a. a 

Prtquency distributim cf percentages of techrtifMHi tcho ate degH* hbUteri, 


Number of Unlit 


Mech, Elec, 
Engg. Engg, 

Xnaut« Indus, 


Civil 

E^. 

Indus, 


Mining 

and 

MetalL 

Indus. 


Process¬ 

ing 

Indus 


Small Total 

Scale 9 t No. of 
other Units 

Indus. 


0—10 


• 




18 

8 

.. 

4 

20 

3 

53 

It —20 

* 





7 

3 

*• 

X 

9 

3 

23 

ai—30 






8 

3 


3 

5 

.« 

19 

31—40 






3 

5 

X 

• * 

7 


X6 

41—50 






1 

I 



4 

. . 

6 

51—60 






- 

3 

- 


.. 

*. 

3 

6X—70 







X 



, • • 

. * 

X 

7I—80 






I 

- 



,, 

.. 

X 

81—90 






•• 




.. 

.. 


91—roo 








.. 


X 

. . 

X 




Total • 



38 ! 


I 

8 

46 

6 

*23 

Average i>crcentage of technicians who are degree 
holders* *. 

It 

16 



23 

26 



Table 5.2.3 

Frequency distribution of percentages of technicians uho have job experience oedy. 


Number of Units 


P^ceotages 


Mech. Elec* 

Engg. Eosg. 

Indus. Indus. 


Civil 


Mining 

and 

Metall. 

Indus. 


Process- Small Total 

Scale Sc No of 
Indus Other Units 

IMus. 


0—10 . 

9 

8 

.. 

X 

9 

2 

28 

11—20 . 

2 

4 


X 

3 

I 

II 

21—^30 . 

3 

X 

I 

X 

7 

. . 

*3 

3T—^0 ....... 

4 

2 

• • 

I 

9 

3 

X9 

41—50 ..... 

4 

3 

•• 

•• 

5 

.. 

X2 

51—60 ....... 

5 

2 



4 


XX 

6X—70 ....... 

4 

•• 

- 

2 

3 

X 

10 

Jl —go ....... 

3 

2 

- 

»• 

4 

. • 

9 

81—90 . 

3 

2 

•• 

•• 

1 

.. 

6 

91—100 * •. • 

X 

•• 

- 

2 

I 

. ♦ 

4 

Total 

38 

2»4 

I 

8 

46 

6 

*23 

Average pexocntage of technician who possess Job 
experience only’* . 

48 

46 

54 

53 

•• 

45 

,. 


^Calculated the original data* 
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Table 5*3 

So. of persons toorktng as stchmciam $xfirmed as a percentage of 
the total number of techmciam and higher offers. 


Ptroentage 

Qualifications 


Diploma 

holders 

Degree 

holdet* 

}ob 

experience 

only 

0-«>X0 

Sumber of Vrdu 

X 

19 

13 

XI—.20 

2 

1 

I 

21—30 

* • • * 

9 

I 

31—40 

4 

It 

3 

0 

T 

M 

3 

rS 

6 


Qualification 

PerccnUge ---— 

Diploma Degree Job 
holde,^ holders etpe.ienoe 
only 


5t—60 

5 

8 

3 

6t—-70 

5 

9 

2 

71—80 

14 

14 

3 

81—90 

21 

9 

a 

91—100 

65 

15 

8i 

Total . . 

rro 

120 

120 

percentage of persons working 

as technicians 

83 

49 

76 

Higher Officers 

17 

51 

32 


Table yi-t 

Frequency distribution of the number of diploma holders servtr^ as teckmdans as a percentage of the total diploma holders both at the tuhnidan 

and higher level 

Number of Units 


Percentages 










Mech. 

^gg, 

Indus. 

Elec. 

Engg. 

Indus. 

aril 

Bngg. 

Indus. 

Mining 

and 

Metall. 

Indus. 

Process¬ 

ing 

Indus. 

Small 
Scale & 
Other 
Indus. 

Total 
No. of 
Units 

0—to 









I 





I 

0 

? 

¥4 








.. 

I 



r 


2 

21—3® 








. . 

.. 





.. 

3X—40 








I 



I 

2 


4 

41—5® 





• 



3 

. t 



- 

• • 

3 

51—<0 








2 

2 



i 

•• 

5 

61—70 


. 






I 

2 



I 

I 

5 

71—«o 


» 





♦ 

5 

3 


r 

5 

• • 

14 

81—90 


♦ 





. 

II 

3 



6 

I 

21 

91—100 




• 



. 

15 

12 

i 

6 

27 

4 

65 

Total KOe of Units 



• 



• 

3S 

34 

1 

8 

43 

6 

120 

Averege percentage 



* 



• 

8x 

78 

•• 

85 

8s 

86 

- 
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Tabu 5 * 3 ** 




^rcentai^ 


Kumlier ef tjnitk 


M<di. &i«e> Civil Wmag Frocess- Sra«n Total 

Bnn. Btut. ttm> and inf Scale & No. ef 

tndtu. &du>. Atttall. Indus. other Units 

fisdua. Indus. 



Average Percentage 


Tastn 5* 3* 3 


Frtqi4en<ydbAributiontfperetntat$tfttaaMafuwi»k9i>»Ariyi^txp*rimie»mtmtitlktjilbtxptti«Ktd peoplt 


Percentages 


Elec. 

Oigg. 

Indus. 


No. of Units 


Civs Minins Prooe- 

fingg. and ssing 

Indus. Metall. Indus. 

Indus. 


Small Total 
Scale & No. of 
other Unita 
Indus. 


at—30 

3t—40 
41—50 



71—lo 

ti—$0 
91—100 

Total No. of Units 


Average Pere^tages 
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Tabu $’4 

Percent<^g$ of i'khmctam doing wiom jobs. 




Jobs 


As A® Design A® Sales, 

l^ptatory it Sibfes k 
TedW- Koduc- Costiiig 

cians tjofi Asstt. 

& Aksistanti 

Analysts 


]S!umber of Units 


0--10 


lO 

7* 

11—10 

16 

3 

17 

o 

T 

. . lO 

1 

15 

3t—40 

6 

4 

7 


Pereentage 


Jobs 


As As Desl^ As Scles* 

Laberetory A Stom A 

Techiii* Produe* Costing 
eiass tioii Asst; 

A AssistgBfs 

Analysts 

4t—50 

i 

ti 

2 


i 

5 

1 

6i—7«> 

I 

4 

i 

71—80 

1 

17 

.. 

ti— $o 

4 

20 

.. 

91—ICO 

6 

39 

I 

Total 

IB3 

*23 

123 

Percent^ of Technidaa® 
workmt in the respetdve 
categones 

!• 

«» 

II 


Percentage® 






Mech. 

fi&n- 

Indus. 

Elec. 

|n«- 

Indus* 

avii 

fogg. 

Indus* 

Mining 

and 

MetslL 

Indus. 

Proce¬ 

ssing 

Indus. 

SmaU 

Scale A 

other 

Indus. 

Total 
No. of 
Units 

0—10 



27 

14 

1 

4 

23 

3 

7 * 

11—20 

. 


3 

3 


I 

7 

2 

Id 

O 

T 

M 



2 

2 


a 

4 

- 

IC 

31—40 




I 


I 

3 

I 

6 

41—50 



I 

I 



3 


5 

51—60 

• ♦ • 


. 

I 



•• 

*• 

z 

!• 

61—70 

• • • 


♦ 




1 

*• 

I 

71—80 

• # • 


I 

I 



•• 

•• 

2 

81—90 

♦ ♦ ♦ 


2 

I 



r 

- 

4 

91—100 

• • • 


2 




4 

- 

d 

Total No* of Units 

. 


* 38 

24 

I 

s 

4 « 

6 

123 

Arerage Percentage 

• 

• 

19 

19 



24 

•* 

• * 
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Tablb 5'4‘2 

ffi^g$tey efp»unt^€ of technicians as Design ^ Production Auistants 


Perccntiife 


No* of Units 

Mech. 

Earn- 

Indus. 

Elec. 

Engg. 

Indus. 

avii 

Engg. 

Iadw> 

Mining 

and 

Met all. 

Proce¬ 

ssing 

Indus^ 

Small 
Scale St 
Other 

Totrt 
Ho, at 
Unitt 


Indus. Indus. 


0-^10 

. 



• 

2 

I 


I 

6 

. , 

10 

II^IO 

• • 



* 

2 

I 


♦. 

.. 


3 

21—30 

• • 




•• 

I 



‘ * 

• • 

I 

JI—40 

* « 




•• 

I 


»• 

I 

2 

4 

41-^50 

• « 




I 

5 


I 

7 

I 

15 

5r..-4o 





2 

t 


• • 

2 

• » 

5 

6t —70 

» « 




4 

I 


X 

3 

• • 

9 

71-..^. 

* • 




6 

5 


I 

4 

I 

17 

gl--90 

• • 




9 

2 


I 

6 

2 

so 

91—100 

# » 



• 

12 

6 

I 

3 

17 


39 

Total No. of Units 

• 

• 

• 

* 

j« 

24 

I 

8 

4« 

6 

*23 

Average Percentage 





74 

<55 



68 

- 

• • 






Table 5*4 

*3 







Freauency Distritution of TechmciasiS as Sales Stores and a Costing Assistant 



Percentages 







No. 

of Units 








Mech. 

Elec. 

avii 

Mining 

Proce- 

Small 

Total 







Bngg. 

Engs- 

Engg. 

and • 

ssing 

Scale & 

No, of 






Indus. 

Indus* 

Indus; 

MetaU 

Indus. 

Othef 

Units 









Indlus. 


Indus. 


0—10 


« 

. 

. 

22 

II 

I 

6 

36 

2 

7« 

II—00 




• 

7 

4 


I 

5 

•• 

r7 

21—30 

• ♦ 



• 

5 

5 

• 4 

• • 

4 

I 

15 

31—40 

• * 




3 


• • 

I 

1 

2 

7 

41—50 

• • 




•• 

I 

•• 

♦ 4 

•• 

I 

2 

51—60 





•• 

I' 

»• 

• # 

•• 


I 

61—70 






2 

•• 

*• 

•• 


2 

71.^0 





•• 

•• 



•• 


• * 

tl—90 






- 

•• 



•• 


9I-.IOO 





I 

• • 


• # 

«. 

.. 

I 











1 

Total No. of Units 





38 

24 

I 

8 


6 

T 23 


Average Percentage 




















Tablb 5*5 

Ratio of nuttier of techtdciata employed per mginter 


Ratios 

(Technidan/Bngineer) 


No. of 
Units 


line s of improvemeQt. Additional subjects such as 
industrial hygiene and safety are held to be very 
necessary. A closer co-ordination between industry 
and education is held to be a very essential condition. 

Suggestions received from a few \ industries are 
given below. They are also diagranunatically pre¬ 
sented in hg. 5.2.1 


I : I ....... 27 

2:1. 14 

3:1. 13 

4:1. 14 

5:1 . 

6 ; I. 4 

7 : t. • 

* : I. 2 

> : t. . 5 

to : I & above. 29 

Total. 126 

Average ratio to Technician to Engineers . 15 


5.2. Views of Indnstries 00 Education and Traiidns 
of Diploma Headers 

The questionnaire given in Appendix 4.3 was sent 
to Experts Associations and Qitrepreneurs. The 
classified list of industries which respondent is given 
earlier in Annexure 4^. 

5.2.1. Education and Traini^ Imparted to Difdoina 
Holdma 

A broad summary of the comments received from 
^lious industries on the education and training now 
given to the diploma holders is presented below; 

The present day diploma holders do not possess 
adequate teowledge according to 78 per cent of 
the replies. They do not possess the neces¬ 
sary skill according to 96 per cent of the 
replies. In general, there is a feeling amcmg 
18 per cent of the respondents that even 
thou^ they possess sufiSdent knowledge, it is 
too wide to be applicable to any specfic job in the 
field. It is felt that some diploma holders do attain 
the necessary atnlities after about one year of training. 
There is a strong support to the idea of specialized 
instruction and training in a number of fields instead 
of the broad based education now existing. A 
sititably broad based study is however held to be 
necessary before any specialised study is undertaken. 
Some have express^ doubts about ^e feasibility of 
introducing an ideal sandwich system. Howervea-, 
restricted specialization and sandwiching gradually 
introduced is indicated as an initial step in the reor¬ 
ganization of the ploytechnic curriculum. Aptitude 
tests for students, industrial experience for teachers, 
physical fitness of candidates and continuous curii- 
snlum development are indicated as some necessary 


Petro Chemicals: Of the respondents, 54 per 
cent show support to the system of education with 
specialization and Sandwiching. Sandwich system 
with students sponsored from industry is considered 
desirable. 

Heavy Engineering: About 81 per cent of the 
replies show a pronounced support to a system of 
sandwich and specialization. About 58 per emt feel 
that specialization alone is good enough even though 
sandwiching is desirable but sandwiching is not easily 
feasible. Almost everybody is against the idea of a 
very broad based education without sandwiching. 

General Engineering and Consultants: Having 
discussed the question of feasibility of an ideal sand¬ 
wich system, about 62 per cent hold that spedaliza- 
tion is a must even though sandwiching is desirable. 

Textiles and other Processing Industries: About 
34 per cent of the respondents state that a system 
without sandwiching and without a narrow spcciliza- 
tion is desirable. However, faculty development and 
curriculum development are held as very important. 
About 50 per cent of the replies support a modera¬ 
tely specialized sandwich system of education. 

Electrical Industry: About 77 per cent support the 
idea of specialization with sandwiching indicating also 
that specialization should be according to needs and 
be gradually introduced. 

Electronics Industry: —^About 70 per sent support 
the idea of specialization an dsandwiching while, 80 
per cent are in favour of specializatk>n without sand¬ 
wiching. Many consider sandwiching is very, desir¬ 
able since it helps candidates develop practical skills. 
Sponsoring from industries is held very desirable in 
such cases. 

Overall Asstssment: 

The Summary of the views of all in dustries fs given below: 


Specialisation with sandwiching . . . 65,% 

Specialization without sandwiching . 52*5% 

Sandwiching without spcialisation . . . 

Neither sandwiching nor specialisation , i 7 ' 5 %*' 

Additional Post Academic Training , 60% 


••^Mainly from the process industries. 
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Special Suggestions: 

A large number of replies contain the following 
opinions in addition to what has been referred to 
above. 

1. Student selection should be based on sound 

aptitude tests. 

2. Some training should be introduced in the 

high school stages to motivate and inspire 
students towards engineering and techno¬ 
logy. 

3. Certain subjects such as industrial hygiene 

and safety, industrial law, modern manu¬ 
facturing methods etc. should be introduced. 

4. The curriculum should be revised from time 

to time and experts from industry should 
take an active part in designing the curricu¬ 
lum wherever necessary. 

5. The teachers should have a mmimum pres¬ 

cribed industrial experience. They should 
also be trained from time to time during the 
term of their service to bring them into 
touch with the latest techniques. 

6. A close coordination between industry and 

education should be established. It should 
not be thought that one draws too much 
on the other. They should work together 
in a spirit of fostering their common wel¬ 
fare. 

7. Industry should sponsor candidates for sand¬ 

wich courses and offer their full co-opera¬ 
tion in running such courses. 

8. “Compensation” or “Honorarium” should 

be paid to industries who spend much of 
their resources for taking part,in joint 
programmes. 

9. Certain specializations at the “post diploma 

level”. 

10. Control of intake into polytechnics is essen- 


11. Additional training to improve communica¬ 
tion skills is necessary. 


5.2.2. Selection and Placement of TecimiciaiM 

Qualities looked for while recruitini; technicians 

a. Engineering Industries: The qualities that these 
industries look for while recruiting technicians arc 
listed below in the order of popularity. 


SI. Qualities Percent- 

No. age of 

employers 
looking 
for this 
quality 


1 Basic technical knowledge . 6i% 

2 Practicaliobknowledgcand ability to apply 55% 

3 Personal qualities such as sincerity, obedience, 

good personality, diligence, intelligence, 
sense of responsibility interest in sports and 
extra-curricular activities 48% 

4 Leadership ability ..... 40% 

5 Systematic analytical ability of problems and 

'situations 31% 

6 Aptitude 21% 

7 Communication skill 14% 

8 Ability to get along with people 7% 

9 Willingness to work with his hands 5% 

ro Physical and mental health . 


b. Process Industries: TTic qualities that these in¬ 
dustries look for while recruiting technicians are listed 
below in the order of popularity: • 


SI. Qualities Percen- 

N®. tage of 

Employers 
looking 
for this 
quality 



I. 

Practical job knowledge and ability to apply , 

4 .'»% 

2 

Arsenal qualities such as sincerity, obedience, 
good personality, diligence, intelligenee, 
sense of responsibility, interest in sports and 
extr»-curricular activities 

44 % 

3 

Basic technical knowledge 

40% 

4 

Leadership ability 

34 % 

5 

Aptitude . 

13% 

6 

Ability to get along with people 

13% 

1 

Systematic analytical ability of problems, 
situations . 

11% 

S 

Communication f»kill 

11 % 

9 

Willingness to work with his hands 

6 % 

10 

Willingness to work in shifts 

4 % 

II 

Physical and mental health 

2% 


It may be seen that the following are the first four 
preferred qualities with any employer, whether erf 
Engineering Industry or of Process Industry: 

1. Practical job knowledge and ability to apply. 






2. Personal qualities such as sincerity, obedience, 
good personality, diligence, intelligence, sense of res¬ 
ponsibility, interest in sports and extra curricular 
activities. 

3. Basic technical knowledge. 

4. Leadership ability. 

Further the following qualities score almost “Cent 
percent’* in the individual industries noted below; 

Almost 100 per cent of the employers from Auto¬ 
mobile Industry unanimously look for: 

(a) practical job knowledge and ability to 
apply 

(b) leadership ability 

(c) basic technical knowledge 

(d) personal qualities. 

Almost 100 per cent of the employers from Electric 
Motors and Generators Industry unanimouslv look 
for; 

Basic Technical knowledge 

Almost 100 pec cent of the employers from 
Electronics industry also unanimously look for; 

Basic Technical Knoweldge 

Almost 100 per cent of the employers from Aero¬ 
nautics industry unanimously look for; 

Practfeal job knowle^e and aUUty to 

apply 

Almost 100 per cent of the employers from Textile 
Industry unanimously look for; 

Personal qualities such as sincerity, obedi¬ 
ence, diligence, intelligence, good oerson- 
ality, sense of responsibility, interest in 
sports and extra curricular activities. 

Almost 100 per cent of employers from Paper 
Industry also unanimously look for: 

Personal qualities. 

Almost 100 per cent of the employers from Cement 
Industry unanimously look for: 

Practical job knowledge and ability to 
apply. 


Criteria ctf Selection: 

Engineering Industries: The methods of assessment 
adopted by employers in these industries while 


recruiting technicians are listed below in the order 
of popularity. 


SL 

No. 

Assessment method 

Percent* 
m of 
Empbyers 
using this 
method. 

I 

Interview . . . , 

94 % 

2 

Scrutiny of Academic Records 


3 

Written Test . . . . 

. 20% 

4 

Practical Test . . . , 

14 % 


Process Industries: The methods of asessment 
adopted by employers in these industries while recruit¬ 
ing technicians are listed below in the order of popu¬ 
larity; 


SI. 

No. 

Assessment method 

Percent¬ 
age of 
Employers 
using this 
method. 

I 

Interview .... 

96 % 

2 

Scrutiny of Academic Records 

23 % 

3 

Practical Test .... 

23 % 

4 

Written test .... 

11 % 


The interview method is undoubtedly the most 
popular one in industries. 

Conclusions: 

While engineering industries assign the priority to 
“basic technical knowledge” and give a second place 
to “Practical job knowledge and ability to apply” 
the process industries give the first rank to “Practical 
job knot^Iedge” and uiird rank to “Basic technical 
knowledge”. Both industries assign a high order of 
importance to “personal qualities such as good per¬ 
sonality, sincerity, obedience etc.”. Similarly both 
industries consider “leadership quality” as the fourth 
in importance. Hence, besides imparting basic 
technical knowledge and practical job knowledge, 
development of personal qualities and leadership 
quality should occupy a paramount place in the aims 
and objectives of Polytechnic Education. 

Strengthening of 'practical ability in subjets like 
Hutnanities and Industrial Management should be 
aimed at instead of mere theoretical knowledge in 
them 

“Communication skill”, “Analytical ability”, 
“Willingness to work with hands” and “ability to 
get along with people’’ are other important qualities 
demanded by the employers. 
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tbus a thoroughly practical bias in the course and 
personal qualities would be important assets for 
polytechnic pass-outs looking ior jobs. These as¬ 
pects should be borne in mind while restructuring the 
Polytechnic Education System. 

5.2.3. On the Job Training to New Recruits 
A majority of industries feel that however sound 
the system of education and training of dit>lqma 
holders isj they are not likely to exactly 
fit into the needs of the aaual work done 
in an industry. They realise that some kind '<rf 
orientation and shop floor training have to be given 
befom the newly recruited diploma holder to bec<OTe 
fit to discharge his responsibilities as a' technician. 
Realising the need for this orientation and training 
several industries have organised induction and train¬ 
ing programmes. The pattern of the existing pro¬ 
grammes is as @ven below:— 

Three to four montht only . State T;r«B«>ort (M#hMMhtr«^ 

Some utBts concerned with 
Electronic Industry. 


Trainmgforfivcyears in apsrti- Some of the. 
cular Departmente industries. 

Kq. specific period mentioned . Some of the units coMiiaad 

with Chemical industry. 

Mo organised training Many units concerned with 

programipe, man-made Fibre tndustry> 

Iron iattd Steel foduatry> A 
few textile machin^ manu¬ 
facturers. Port Maintenance, 
Some units cohered 'with 
the Blectronie industry. 

Some of the units concerned 
with Chemidil industry. 

Some of the units concerned 
with Paper ihdusuy. 


It will thus be seen that indu^Uies consider their 
own training programme as essentid. The period 
of training depends entirely tipon the nature of the 
industry. 


Total one year 


Heavy Machines Indusjry 


Generallv 6 months of shop Railways,. Tool 

floor work and 6 months of Electric Motors and Generators 


academic training) Petro-Chemicals. 

Total r8 months . Heavy Eleortricals 

(Workshop practice C 75 % BEST Undertaking, 

period) : Supervisory deve¬ 
lopment, Job evaluation and 
work Studyffor the remain¬ 
ing 25% of the period). 

Total two years; ^ . Air Tranaport. P^Uo-Oj^i- 

{i8 to 22 months of shop floor cals. Chemicals, Telephone 

training and the reamining industry. Tractors, Some of 
period as academic training) the non-ferroua industrial 

uitits. 

Total two years: Textile Machinery Manufac- 

(General training in all shops ture. 
for one year and a further 
one year specialised training 
for &e particular job to be 
entrusted to him). 

Total taro years: Tractors 

fTrsinin* in the particular Dc- Some of the jton-fetfous indus- 

^ partment tor which the trial units, 
techitidan is earmarked). 


Air Tranaport, Pfiro-Chemi- 
calt, Chemicals, Telephone 
industry. Tractors, Some of 
the non-ferroua industrial 
units. 

Textile Machinery Manufac¬ 
ture. 


Tractors 


S.2.4. Promolioini Oppottonhks 

The foUowing is a summary of the replies received 
to the questions on whether opportunities exist ia 
each organisation for technicians with diploma quali- 
floationsto get-fn-omoted as executives and managers. 

Sogineering Industries Promotional oppartamties 

that is, those which work exist in 90% of tne in^stries 
with metal) 


Process Industries 
(not>.engineeiing) 


In 91^0 of the industries |wo. 
motional oppotunitiea exist. 


Regarding the basis 0 $ primiotion. almost 91 per 
cent of the industries refer to “merit”. Both expe¬ 
rience and merit fonn the basis of promotion m 19 
per cent of the oogineering industries and 12 per 
cent of the non-engineering industries. A ycry 
negligible number (say one per ccM) of the enp- 
neering idustries base their promotion on specific 
tests. The rest did not resi^nd to this question. 

The factors that are taken into account in judging 
merit are as below: 


Training for three years (First Automobilet industry, 
six months in the training 
centre; Next i r/x years 
training on the shop Boor; 

Final year in shop super¬ 
vision. Production engineer¬ 
ing etc.) 

Training for three years in a Some of the non-ferrnus Indus- 
particular Department. triatmiits. 

Training for one to three yenta Bicycle Industry, 
of which 3 months are spmt 
ontpedfieshop maintenance 
and 6 months in service 
section. 

Training for 3 to 4 years Fifettoation of Structural steel 

(Mainly In drawing office) wotk. 


Engineering Industries 

1. Periodical hjerit Reviews 

2. Personal Reewds or confidential reports 

3. AbOiQr to idioOido^ bigger responsibility 

4. Rating the perfcmnance 

5. Skill. 

b. Performance in interview 

7. Abifity to control the personnel-under him 

8. AWlity to interpret management’s views pro¬ 

perly to workmen, 

9. (Qualification equiv^btat to degree 

10. Ability to organise his work. 



11. Ability to get work done 

12. Initiative 

13. Ingenuity 

14. Proven technical and supervisory ability 

15. Ability to carry out managerial tasks. 

16. General acceptability in the organization. 

Process Industries 

1. Job performance 

2. Actuevemem resume 

3. Efficicacy. 

4. Ability and judgment 

5. Practical approach 

6 . Leadership quality 

7. Initiative 

t. Usefulness to the CoaqHsay 
f. Job knowlet^ 

10. SkiU 

11. Potential 

12. Ability to control and handle men. 

13. Ability to exercise cost control. 

k will be seen that i^omotions of technicians to 
bigbm levels is genertdly done on the basis of some 
ddiqite criteria. The level upto which a technician 
can rise is not specified by a Ivge number of res¬ 
pondents. 

Some of the special comments received from 
industries on this subject are summarised below: 

Respondents belonging to Engineering Industry 

1. A proper proportion of hi^er level posts is 

available for (fifrfoma holders. 

2. First preference will be given to degree 

holders befrve promoting technidans to 
hi^er posts. 

3. There is no discrimination between diploma 

and degree holders in the matter of promo¬ 
tion. 

4. Diploma holders with mdnbership of the 

Chartered Engineefing Institute are consi- 
d«ed for promotion. 

Respondents Belonging to the Process Industry 

1. Fifty per cent of the higher level posts are 

filled up by promotions and the rest through 
advertisements. 

2. Diploma holders should have raentbership of 

furofessional assodations. 

3. Equal chances are given for degree and dip¬ 

loma holders. 

4. There is no fixed criteria for promiotio*. 


ABsnACTS Or Opinions op some Experts dN the 
Promotional Opportunities: 

1. S. P. Chitnis, Chairman and Managdng Director, 
Cfdtram and Co., (J*) Ltd. Madras. 

“All the units that 1 had discussions with, agfee 
that the technician can teach the hipest post if his 
merit demands it and io dl these units this prindple 
is practised. His proven usefulness entitles him for 
^e foUownng promotions when vacancies arise: 

At the works: Senior, Technical Assistant 
Assistant Engineer, Superintendenl of Sec- 
tiiODS, General Superintendent or Foreman, 
Works Manager. 

At the office: Senior Technical Assistant 
tant Engineer, Executive Engineer, Sape- 
riwtending Engineer, Oiief Bagger. 

Tke higher the techniciaa rises in his profession, 
t^ more the responsibilities be takes apd deals with 
more men. In this process his devotion to duties 
and the initiative he takes to get a job done well,. 
make a big appeal to the management for improving 
his prospects. It is niot seldom that the management 
finds itseK unable to meet the claims for promotion 
only on grounds of seniority of service. 

The question of promotion to the technicians or 
any other member of staff is therefore solved by 
selecting him who contributes most to ^ meet th^e 
demands. Merit therefore is the main criterion or the 
basis on which promotions are to be ffven to the 
executives and is the basis on which the well-being of 
the industry is built.” 

2. J. G. Parikh, Director, Silk and Art Silk Mills 

Research Association, Bombay. 

“It has been found in some of the Mills that there 
is a practice of getting technical work done by non¬ 
technical personnel, which at times, is presum^ly 
due to a shortage of technical personnel. Tms 
indicates that there are sufficient job opportumties 
for technicians. In many of the mills jwomotions 
arc based mainly on job performance, practical 
approach, leadership and personality. Hence there 
are many promotional opportunities in mills for 
technicians with diploma qualifications.” 

3. P. B. Adur, The Associated Cement Companies 

Ltd. Bombay. 

“A. C. Cs future needs of technicians will mainly 
be of a replacement nature anting out of a turnover 
due to: 

(a) Protriotioas, letiremeats and resignations. 

(b) Progressive mechanisation of older umls. 
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(c) Adaptation to technological changes in the 
mauulacturiDg process.” 

4. G. K. Devca-ajulu, Chaaman, Textile Machinery 

Development Council, Coimbaiofe» 

“In case of diploma liolders, promotions are mamly 
based on tbeir cal^acity to be useful to toe organiza- 
uon. A diploma bolder has a distinct disadvantage 
in tbe beginnmg of bis career as compared with a 
degree bolder. He has to prove bimseit in a large 
measure bis capabUities. quality of leadership, inde¬ 
pendent thinking , acquirement of knowledge and 
pi'dcucal experience and industriousness to m^e bun 
self suitable for promodon. A company will only 
consider how much a person has an ultimae useful 
value and a diploma holder with the above mentioned, 
diploma holders is small. It requires great effort and 
true evidence that the scope of promotion for ^ a 
qualities is as good as anybody also. There is jwsitive 
ecident that the scope of promiotion for a diploma; 
holders is small on requires great effort and exceptional) 
abilities on the part of a diploma hol^r to secure a 
higher managerial cadre in a company. ’ 

5. K, K. Nair-iElectronic Industry) 

“Promotional opportunities do exist in the industry 
for diploma holders based on'experience and merit. 
Iq general a diploma with 4 to 5 years experience is 
equated to. a fresh graduate in Enginewing-for pur¬ 
poses of promotion. Such an equation does not 
seem to exist (perhaps is not desirable also) in 
research organisations where diploma holders cannot 
ordinarily rise to dfficers’ level. In order to enable 
them to have a quicker rise in the echelon, it is 
highly desirable to 'provide adequate facihtics to 
professional examinations etc.” 

6. K. Raghunathan {Electronic Industry) 

“Through departmental promotions and through 
direct recruitment procedures promotional opportu¬ 
nity is given.” 

7. K. Sreeruvasan. Director, South India Textile 

Research Association, Coimbatore. 

“Technicians should have adequate oppartumties 
for promotion. In addition, opportunities should be 
provided to them so that the more ambitious and 
mtelle^uai ones may be enabled to take external 
examinations such as associateships or f^owships of 
piofe^ional bodies so that they can rise to still 
higher positions. Promotions in the tower levels 
should be on the basis of merit-cwm-seniority. At 
the highest levels it should only be on merit.” 

Opinions From Industrialists 

1. Engineering—{Textile Machinery) 

“In our organization, the promotion to the techni¬ 
cian is by and large based on his capacity to be use¬ 
ful to the company. While considering suitability 
tor promotion, his quality of leadership, independent 
uiinfcing and bis ability to get along with others become 


major factors. We prefer to promote our employees 
to higher posts than recruit from external sources. 

On the basis of the past performance, devotion to 
the organization, capacity for bard work, willingness 
to work anywhere any time, executive atrility to 
take work out of juniors and team work with equals 
and keeping in mind that 'promotion does not trans¬ 
fer the employee from his degree of competence to 
a degree of incompetence, opportunities are offered, 
begiiming with supervisors, after 5 to 7 years tiiey 
are promoted as managerial en^neers and top 
executives.” 

2. Aluminium and Coal Industries 

NGDC reserves 33 per cent for promotion to the 
posts of officers from among these technicians and 
this promotion is made on the basis of their 
performance of the job, their annual couff- 
dmtial Character rolls and seniority in service. 
These are dealt with by a departmental promotion 
committee consisting of three or four top executives 
induding the personnel manager. 

In the Aluminium and Alloy industries and other 
small concerns, the promotion is based mainly on 
tfhciT performance which is judged by whether they 
on deliver the goods irrespective of their seniority. 

3.. Yamuna Valley Development Organization 

Diploma holders wth 10 years service become 
eligible for appearing a qualifying examination for 
promotion as assistant engineers. Promotion is made 
on basis of merit in the qualifying examinations. 20 
per cent quota of Assistant Engineers is reserved for 
promotees. Thereafter, promotion as executive 
engineers and superintending engineers is made on 
basis 'Of merit-cKw-seniority in the cadre. 

4. Small Scale Industries 

It is generally reported that since they have started 
iheir industry very recently, they are not in a posi¬ 
tion to evolve any definite pat.ern for promotions. 
Opportunities are however available in their industry 
for (fiploma holders and they can come up as super¬ 
visory staff on the baisis of their experience and 
merit, 

5. Nor Classified 

Promotional opportunities are available for Diploma 
holers and their promotions are based on their 
knowledge of machines, materials and individual 
talents. Other unclassified industries with the 
exception of 3 industries reported that they are 
having; promotion opportunities and a Diploma bolder 
can come up to the level of a middle Manager. All 
of their promotions are based on seniority, ability to 
handle human relations and efficiency. 

5.2.5. Retraining of Technicians 

Respondents were requested to state if they have 
plans to retrain their technicians in order to meet 
. leir future techoolo^cal needs. If so they were 
requested to indicate the areas of such retraining. 
They were further requested to state if they would 
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desire that technical institutions where facilities arc 
available could undertake this retraining wlork in the 
form of refresher courses. 

Industries not in favour of RetrtUrung Technicians: 

Man made Fibre Industry: The man-made fibre 
ividustry dctes not have any 'plans fior retraining their 
technicians at present nor do they think that this 
is necessarv’. A majority of the miUis have arrange¬ 
ments under which they hold frequent meetings 
between departmental heads and technicians to solve 
job/product difficulties. They also depute, their techni¬ 
cal personnel to some of the short courses conducted 
by the Silk and Art Silk Manufacturing Industry Re¬ 
search Association (SASMIRA) Bombay. 


Aeronautics Industry: It has been pointed out 
that the future, technolo^cal needs of the aerospace 
industry cannot be met merely by retrmniog diploma 
holders, and that this need can be more easily met 
by enrdneeiing degree holders after some in-plant/on 
the-job training. 


belonging to die Iron and Steel Industry feel in the 
sanae way. The Civil and Structural Industry is in 
favour of Technical institutions providing retraining 
facilities. 


One cement manufacturing firm feels that technical 
institutions can provide training; but that this ^uld 
be supplemented by in-plant training with suppU^cs 
of sophisticated machinery. 

The bicycle industry is of the view that in Company 
training can be su’pplemented or supported by train¬ 
ing in technical institutions which are equipped to 
undertake it. 

Offl the other hand the Textile Machinery Manu¬ 
facturing Indust^ considers that retraining in 
Technical Institutions, of technicians belonging to 
manufacturing companies may not serve any useful 
purpose. 


Retraming by Industries themselves 


The Electricity supply and distribution torganiza- 
Hons like Kumbakotiam Electric Supply Corporation, 
Vellore Electric Supply Coi'poration. the Erode 
Electric Supply Corporation etc. feel that there is no 
need to retrain their technicians. 


A Rayon manufacturing firm and a synthetic gem 
manufacturing firm, and a paper mill feel that periodi¬ 
cal re-training for their technicians is not very essen¬ 
tial since there are not many changes in the methods 
and the processes used in dieir industries. The Central 
Coal Waslling Corporation. Omega Insulated Cables 
Manufacturing Company, Industrial Giemicals and 
few Cement Manufacturing Firms also feel the same 
way. 


Shii K. Sreenivasan, Director of SITRA in his 
special memorandum has stated that retraimng of 
Technicians is necessary in the Textile Manufacturing 
Industry whenever new machines are installed and 
new processes are adopted. The Fertiliser Corpo¬ 
ration also feels the same way. 


All other industries consider that retraining of 
technicians is necessary to keeip in touch with the 
latest technologicsd developments. Some of them do 
not have facilities for such retraining at present. - 


Providing Retraining at Technical Institutions 

On behalf of the automobile industry it has been 
stated that it would be quite useful if technical 
institions can provide retraining facilities “with pro¬ 
per co-ordination from industry”. Som^ of the units 


A large majority of the industries consider that 
liiuustries alone should retrain their tecimicians. 
borne of their typical comments are reproduced 
below: 


Bicycle Industry: Institutions are not expected to 
have the required facilities. 

Electric Motors and Generators: Training is 
given by our Principals in Germany. 

Heavy Industries: Such retraining should be given 
tyy the industry itself. 

Heavy Electricals: Retraining is done on the job 
when technological changes are necessary. It is 
Uiincult to arrange such training in selected technical 
institutions as the training needs will ^ specific to 
each industry. 

Cherrucal Industry: It is not essential for post 
academe specialisation to be conducted by the poly¬ 
technics because almost in all cases the subsequent 
employer will train the “raw matenal” and mould 
him as required by the organization. 

Railways: Give refresher training to their 
technicians at ail levels in their own workshops. 
They have the necessary facilities for that. Their 
duration of training is 6 to 8 weeks. 

Port Trust: Technicians were retrained with the 
representatives of Manufacturers and Consulting 
Engineere. 
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Most of the industrialists feel that ctaining of theit 
cc.uimcians should preferably be in their own worK- 
shops. However, refresher courses and re-training 
<n advanced methods may be offered in sp^iahseu 
insiitutions in an industrial atmosphere if such 
i.icilitics exist ffien. 

Petrochemical Industry: Have their own training 
officers. They have their own training centres 
except for computer course, net work analysis 
course industrial engineering eto. For these, the 
company uses facilities available in outside institu¬ 
tions. 

Textile Machine Manufacturing Industry: If there 
could be interaction between Companies technicians 
could be sent for short duration to factories where 
more modem equipments and better production 
systems exist. 

Facilities provided by other organisations: 

By and large, several industries send their techni¬ 
cians for special short term courses run by profes¬ 
sional associations such as the Productivity Cc^cils, 
Management Associations, the Indian Statistical 
Institute, NITIE etc. 

One of the leading Civil Engineering construction 
firms points out that many of the di^oma holders 
may like to prepare for Sections A and B Examina¬ 
tions of the Institution of Engineers (India) and that, 
therefore, it will be of great assistance to the diploma 
hedders if the Institution of Engineers arranges 
refresher courses in collaboration with the Universi¬ 
ties and engineering colleges. 

The National Institute of* Foundry and Forge 
Technology, Ranchi has already org^ised .2 to 3 
months short term refresher courses for persons at 
i.ie supervisory level in the fields of Foundry and 
Forge Technology. For admission to these courses, 
the minimum qualification is Diploma in Engineeiing 
(Mechanical, Metallurgy or equivalent) with 2-3 
years experience in the particular field. Preference 
is given to candidates sponsored by industry. A long 
term industrially oriented course at the, Supervisory 
level in the fields of Foundry and Forge Technology 
is also proposed to be started. All these courses arc 
of sepciailsed nature and higher than diploma level. 

Other Methods of Retraining Technicians: 

One of the experts connected with the Textile 
Machinery Manufacturing Industry observes as 
follows: 

“We believe that once a technically qualified 
person has entered the industry, at no 
stage his training ends. In our organkra- 
tion, he us given every of^rtuni^ to 
advance his knowledge and experience. 
Technical Magazines, books and other 
materials, are readily available to him. 
On many occasions, the top management 
marks the articles and write-ups in technical 


magarines to be read by the technical per¬ 
sonnel. Each of our technicians is given 
an opportunity to travel within the country 
on one job or the other. During these 
travels, he comes into contact with other 
technical persoimel and indulges in techni¬ 
cal discussions which are very beneficial A 
professicHial man cannot permit himself to 
be static and stagnant. We are of the 
opinion that this aspect is not adequate^ 
emphasized during his academic training. 

Whenever certain Special trmning was found 
necessary, we have deputed our technicians 
to attend specialised courses. The results 
have been satisfactory. Participation in 
Seminars and discussions and work in 
workshops of rimilarly employed technicians 
also help. It is our observation that stu¬ 
dents who have developed the capacity to 
think and have the curiosity to know, have 
been most successful as technicians. Un¬ 
fortunately, in our experience there have 
been very few students possessing these, 
qualities. Many more students can develop 
these qualities if given c^portunities while 
being trained in an institution.*' 

A leading electrical en^pecring firm with its prin¬ 
cipals in U.K. informs tibat re-training, if found 
necessary for their technicians, is pven in the work¬ 
shops of their principals in U.K. , 


Area of Retraining 

The areas of retraining suggested by respondents' 
are listed below: 

Area of Retraiding Suggeste by 

Industrial Belectronics . Iron and Steel Industry 

Operations Research . Cement Industry 

Instrumentation . Petro-Cbemicals,Iron and Stee I 

Industry, Cement Industries 

Toolina and Tool Room Practice Bicycle industry 

Tool Design . . , Textile Machinery Indust 

Tool Engineering . Machine Tool Industry 

Workshop Engineering, Paper Indutry, Textile Machi- 

Machine Design and Drawing nery, Automobile Industry. 

Production Engineering . Automobile Industry 

Plant Operations . Petro Chemicals 

Production Pianning Iron and Steel Industry 

Textile Machinery Industr 
Electronics Industry 
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Production Control . Textile Machinery Industry 

Electronics Industry 

Process Control . Iron and Steel Industry 

Dry Process Operation , Cement Industry 

Metallurgy . • ♦ Telephone Industry 

Testing « . . Electronics Industry 

Standardization . Automobile Industry 

Materials Control . Automobile Industry 

Electronics Industry 

Quality Control Iron and Steel Industry 

Automobile Industry 
Electronics Industry 

Eelectric Motors and 
Generators Industry 

Preventive Maintenance . Petro Chemicals,Paper Industry 

Iron and Steel Industry 
Automobile Industry 
Electronics Industry 
Textile Manufacture Industry 
Rolling Mills 

Tool Room Practices Machine Tool Industry 

Power Plsut Engineering Paper Industry 

Industrial Engineering . Paper Industry 

Iron and Steel Industry 

Special pttrpose Machines . Bicycle Manufacturing 

Industry 

Pump Design . Pump Industry 

Foundry Technology Foundry and allied Industries 

ProduedoQ and Metallurgical* 

Inspection 

Sheet Moulding) Die Casting 

Industrial Organization and 

Management . Telephone Industry 

Supervisory Courses . Railways, Telephone Industry 

Automobile Industry 

Electric Motors and Genera¬ 
tors 

Method Study . Railways 

Work Study * Railways, Iron and Steel 

Industry 

Automobile Industry 

Electric Motors and Genera^ 
tors and Pump Industry 

Time and Motion Study * Textile Machinery Industry 

Factory Law Telephone Industry 

Simple Factory costing Telephone Industry 

Sales and Servicing • Electronics Industry 

Spinning and Processing Textile Machinery Industry 

Paper Technology, Paper Industry 

Chemistry and Engineering 

Advance 1 Studies of Design of Structural Engineering 

Struciures Research Institute 


5.2.6. Industrial Traininfi jot Technical Teachers: 

All agree that technical teachers should be upto- 
date in their knowledge of the practices of industries 
and should be able to enlighten the students wto the 
latest methods and techniques adopted in the indus¬ 
tries. But when it comes to the question of providing 
training facilities in one’s own factory to the poly¬ 
technic teachers, opinion is divided. 

Seven firms only replied that they are already 
giving training to teachers from Technical Institutions 
(Iron and Steel Industj^, Textile Industry, Port 
Works, an electrical engineering firm and a civil engi¬ 
neering firm and a firm manufacturing automobiles). 

Nearly 80 per cent of the respondents stated that 
they are willing to qffej training to staff of Technical 
Institutions, but bad so far not trained any, because 
they were not approached by any institution. 

A textile firm is willing to train teachers on an 
experiment basis if teachers are sent in small batches. 
The Central Coal Workers Organization wants to 
offer training to the teachers and simultaneously use 
the teachers to train their technicians in their shop 
floor when the teacher is with them. A cement 
manufacturing company is wiUing to offer training 
facilities to teachers provided they are prepared to 
work with their own, hands. 

It is stated that a policy decision by Government 
or offier hi^r authorities is necessary before some 
of the Public Sector Institutions like Railway Work¬ 
shops, could arrange to take in technical teachers 
for training. One respondent has stated that the 
Tamil Nadu Government is following a procedure of 
transferring teachers to the PWD and Industries 
Department and vice-versa. It is felt that this is not 
being practised widely at junior levels. 

Most of the private sector tcyp executives feel that 
it is very essential that the polytechnic teacher should 
get the industrial training, but some of them say that 
Uiey will not be able to take up this work because 
of the small size of their units. One opinion is 
that industries will agree to train teachers subject to 
the provision that the teachers are not inquisitive to 
know technical secrets of the firm. An oil Refinery 
firm has stated that it will not give training to 
teachers since it wants to ssffeguard technical secrets. 
A chemical fiiTm has stated that it has a technical 
secrecy agreement with its collaborator and hence it 
is not possible to offer training, to non-en^)loyees. 

On the question of payment to the teacher trainee, 
it is stated that the institute should pay the teacher 
during the training period. One firm is willing tio 
provide facilities if it does not cost them anything. 
It is not wUling to pay any stipend to the teacher 
trainees. Another firm does not* want to take the 
responsibility of training or educating the teacher. 
It has stated that, '^nobody gives training for some¬ 
body who will not be of any further direct use 
immediately.” 
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One respondeat replies that they will allow teachers 
to visit uieir laciory along with the scudeais ana 
auothex hrm has stated that teachers, wiuie m traiiung 
should leatu oy actual pracuce and not by mere 
observation. "Aput trom woriting ia a factory xor 
sometime, teachers should visit more-lactohes along 
with students when they go on tour to, learn latest 
methods”, is yet another suggestion. One heavy 
engmeering factory writes to say that it will permit 
teachers to visit and observe for a short period in 
their production units. 

No uniform suggestion has been made about the 
duration of the trammg, a Polytechnic teacher should 
have. It ragues from one month to 5 years at a 
time. One suggestion is that the teachers should be 
made to rem^ in the industry for a faurly long 
period with specihe responsibiiiti^. A training 
period of one year is recommended in one case. 
Three to four months training for every teacher, in 
alternate year is another suggestion. A minimum 
training period of 6 months has been suggested in 
another case. It is also su^ested that omy persons 
with S years industrial experience should be recruited 
as polytechnic teachers. This apparently means that 
the industries should not be sadi^ed with the respon¬ 
sibility of training a teacher any further. Almost all 
agree that industrial training is a necessary pre¬ 
requisite for taking up a teaching job in a techrhcal 
institution. Some say a period of 3 years and a few 
5 years should be spent on the floor of the Work¬ 
shop before coming to the class room to teach. 
There was also a reply from one firm which would 
insist On a practical experience of 10 years for every 
polytechnic teacher, 6 years in the floor as a techni¬ 
cian and 4 years as a leading man in the middle or 
top lev^ of management. A paper mill prefers that 
people with lO to 15 years experience in responsible 
positions in industry should become teachers, but 
states that Vice-Versa is not advisable. 

A teacher should have industrial training not only 
before he becomes a teacher but also during his 
tenure as a teacher—^is the opinion expressed by 
many. Such training during the tenure of his work 
as a teacher may be of short durations extending 
from a few days to 3 months, during summer 
vacation. Some suggest that such training should be 
^ven compulsorily for all the teachers during vaca¬ 
tions for a period of 2 months, under well prt^amm- 
ed conditions and increments and promotions should 
be linked with such training. The Director of 
SITRA, Shri K. Sreenivasan suggests that teachers 
should be placed in responsible positions in Industry 
to make them effective teachers. Industrial training 
should be for 3 months at intervals of 5 years for 
every teacher. Another suggestion is Aat teachers 
should go to industry for a period of one year once in 
every 5 years. 

In a very comprehensive report the Chief Engi¬ 
neer of a Civil Engineering Comply has suggested 
that technical teachers should be encouraged to write 


textbooks in their fields and that teachers should 
follow-up the students during their industrial appren¬ 
ticeship, and keep track of their further posiuons in 
•auusuy. He suggests also a code of conduct to be 
evolved fo^ technical teachers and enforced. 

The opinions of the top management persJoael in 
the Textile Manufacturing industry regarding teacher 
uaining are as follows: 

The teachers in polytechnics are often fresh gra¬ 
duates who consider polytechnic education as a 
diluted eogineeiing degree educarion and they need 
to be educated on the aims of polytechnic education. 
Pol^echnic education is going down in stwdards due 
to lack of trained teachers. Their knowledge is 
iMokish and out-dated. Teachers should be en¬ 
couraged to vmte text-books. They should spend 2 
months every year in industry. The industry will 
give training to teachers in l^ted areas for shorter 
durations. 

Most of the artificial fibre manufacturing units are 
not willing to offer training facilities to teachers be¬ 
cause they say their units are small in size and they 
expect bigger units to do this job. 

The response from petro-chemical industry to train 
teachers ^o is not very encouraging even though 
most of them say that such a training highly essen¬ 
tial. > 

The experts from the electroific industry feel that 
training for teachm is more essential than for stu¬ 
dents and they suggest that the Quality Improvement 
Scheme of the Union Ministry may be adopted. 
They feel that the training for 6 months in Industry 
will be useful to teachers. 

An e^rt from the automobile industry expressed 
an opinion that sufficient incentives should be given 
to teachers to attract the best talent to the teaching 
profession. 

The. top management of a textile machinery manu¬ 
facturing industry stated that teachers do not have any 
industrid background and they lack a knownledge 
of principles of management productivity, safety, 
house-keeping etc. 

An eminent person from the Railway states thus 
“Teachers in Polytechnics are often second rate 
persons who entered institutions through political 
pressures, nepotism etc. This state of affairs should 
change. Hi^er scales of pay should be offered to 
attract the best talent. Teachers should undergo 
training in summer, instead of wasting their vacation 
in evaluating examination papers for which they get 
some remuneration. Consultancy should be en¬ 
couraged.” 

A Government Polytechnic Principal has suggested 
that test standards and curriculum should be reorga¬ 
nised such that the teachers ^eel-that unless they 
have some industrial training they will not be able to 
puH with the profession. Educational Testing Labora¬ 
tories should be set up, which should evolve the 



lyjpes bt quesUbiis to be asked in examinations etc. 

Apait from stressiag the importance of Industrial 
training for Polytechnic teachers, quite a few res¬ 
pondents mentioned that Polytedmk teachers should 
also be trained in the methods of educational psycho¬ 
logy as well. It was stated that one year training 
in ^ucation^ Psychology in Technical Teacher 
framing Institutes and one year training in industry 
should be insisted upon tefore appointment as 
teachers. One more suggestion was &at Polytechnic 
teachers should have sandwich training in industry 
and short term summer course in teacWng methods. 
‘Training in Teacher Training Colleges is more essen¬ 
tial than Industrial Training’—reports a leading 
electrical engineering firm. 

However, the reply from another leading electrical 
en^eering firm on the question of teacher training 
in industries is rather unusual It states “T^e teachers 
are acquiring industrial experience and whether it 
would be particularly useful to them in the discharge 
of their duties as technical teadiers is seriously 
^ubted tmless the quality and calibre of the teacher 
is of a high level Industrial experience is hardly of 
any use. We should be sure what sort of experience 
is to be picked up by teachers from industry and 
imparted to students. However as an experiemental 
basis teacher training in industries may be tried.” 

5.2.7. Co-operation from Industry: 

Industries were requested to state if they are in 
a position to provide the following assistance to 
polyechnics in order to enable them to turn out 
technicians suitable to industries, 

(1) Supervised training of the students in 
specific fields of Specialisation and, 

(2) Making available their senior engin^rs and 
technicians to give a course of lectures on 
specialised topics to the final year students 
of the polytechnic. 

From the replies to the questionnaire, it is found 
that; 

(1) many industrial units agree to offer super¬ 
vised training to polytechnic students. 

(2) Some industries are willing to offer training 
facilities to students of Polytechnic under 
their own supervision, subject to certain 
conditions 

(3) A few industries have their own reasons 
to say that they will not be in a position 
to offer supervised training. 

T^e following industries are willing to offer 
supervised training to polytechnic students in their 
shop floors without any reservations: 

(1) Machine Tool Industry; 

(2) Paper Industry; 


(3) Electric Motbrs afid Cieocrators manufacthr- 
ing industry. 

(4) Non-ferrous metallurgical industry; 

and 

(5) The Cotton Textile Manufacturing Industry. 

The following industries have stated that they 
would be .willing to offer practical traimng facilities 
subject to certain conditions: 

(1) Railway workshops; 

(2) Heavy Electricals; 

(3) Heaiy En^neering Industry; 

(4) Textile Machinery Manufacturing Industry; 

(5) Electronic Industry; 

and 

(6) Many Small Scale Industries. 

The conditions stipulated were: 

1. The industry will not incur any expenditure 

in allowing the students to work and get 
trained iQ their shops. 

2. Hie losses to the factory by vyray of materials 

wasted by the trainees should be made 
good. 

3. They will not be in a position to spare their 

officers to plan and supervise the training. 

4. The candidates trained in their workshops 

should be willing to get employed in their 
own factories and not migrate to the works 
of their potential competitors. 

5. In case the trainees meet with any aeddent 

during the period of training, no compen¬ 
sation will be paid to them by the factory. 

6. The trainees should strictly observe the rules 

and re^altions of the company and take 
to training in a serious attitude rather ffian 
with the dm of just getting a certificate. 

7. During die entire period ot training, the 

teachers from the college should be in close 
touch with the trainees and be guiding 
them properly. 

The aeronautics industry stated that training in 
their workshops will not generally benefit a polytech¬ 
nic student unless he is to be employed in their own 
units. But the possibilities of polytechnic students 
acquiring the posts of technidans in the aeronau¬ 
tical industry are rare. The industry requires very 
high standards and prefers to take in technical 
graduates and hence regrets its inability to be of 
any help ip offering practical training to polytechaie 
tudents, 
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Some of tbe industrial units doing specialized jobs 
expressed that instead of getting trained in their 
shops, if the candidates came to them after being 
trained in some general purpose workshops, it would 
he more useful to the candidates. 

Regarding the sparing of the services of ^me of 
their senior staff members for lecturing to the final 
year students, almost all the respondents welcomed 
die idea. It was reported that the top management 
will not stand in the way, if the senior engineers 
volunteered to give special lectures. Some stated 
that whenever such works are undertaken by their 
engineers, they should be duly paid by the colleges. 
It was also stated that if the lecturing in pcdytechnics 
were to be arranged after the work hours they won’t 
have any objection to spare the services. 

5.3. Some Specific Observations on Issues not Covered 

by Questionnfflhe. 

A few respondents have sent their detailed sugges¬ 
tions ‘on some aspects of training and placement of 
polytechnic candidates not covered in the question¬ 
naire as summarised below. 

5,3.1. Deficfencies in Diploma Holders: 

The technicians who are supposed to have the ability 
to comprehend scientific and management theories 
should have high degree of specialization in the 
particular skill and good insight in identifying and 
solving job problems. In addition to this they 
should be in a position to understand the instructions 
given by engineers and to express them clearly and 
unmistakably to the craftsmen who are^ actual ope¬ 
ratives working in the shop floom. This calls for 
genuine aptitude for technical jobs, ability to under¬ 
stand technical details and communication skills. 

But the present system of Poljrtechnic education 
has failed to fulfil thd above requirements. 

At present, the diploma holders are 

—^ignorant of the actual requirements of industry 
due to the lack of industrial experience. 

—poorly equipped with technical knowledge. 

—confused about their position in industry. 

—finding a big gap between what they are 
taught and what they have to perform. 

—^functioning more or less as tedinical assistants 
doing semi-technical and .semi-clerical jobs. 

—^without any sound footing in areas like tech¬ 
nical report writing and human relations. 

Tbe polytechnic course is a very pofor and diluted 
version 'of the degree course. The diploma course 
does not provide for any depth of knowledge. 

Except for every rare exceptions, most of the 
applicants seeking jobs do not seem to possess the 
requisite engineering background to understand what 
is expected to themt Th^ lack self-coqfldenqe, Un¬ 


certainty and confusion upset their performance in 
the interviews for want of adequate grasp of engi¬ 
neering principles. Both in the oral and written 
tests conducted in the elements of applied engineer¬ 
ing to measure the knowledge and aptitude of the 
applicants for the subject, their responses are poor. 

5.3.2. Pattern of Polytechnic Education 

Vocational Training at High School Level- 

Vocational training should be offered to high 
school students as a first step in the engineering 
education. This training will help a student to 
make his own assessment of his aptitude to the 
subject and wilt help him to develop a proper 
attitude. Workshops of Industrial Training Institutes 
may be used for such training. 

Uniformity in the System of Technical Education: 

A u^orm course of instruction for technicians in 
all institutions in India should be prepared in con- 
sulation with Universities, Engineering Societies and 
Industries. All institutions "should be persuaded to 
follow the recommended curriculum. The duration 
of the coarse should be three years. There should 
not be any difference in attainments of technical 
personnel of different Institutions in India. 

Meeting Specific Needs of Industry by Diversified 
Courses- 

Technicians Training Pro^ammes should impart ado- 
out for about 12 or 15 different branches of techno¬ 
logy and industries could pick up suitable candidates 
trained in any one of the branches and give them on 
the spot training to make them useful for their pro¬ 
duction programmes. What 5s necessarv is that the 
Technicians Training Programmes should impart ade¬ 
quate knowledge in the chosen field of technology and 
acQuaint the trainee with the practical skills involved 
in that particular speciality. 

Pattern of Courses 

Sandvdeh training appears to be well suited for 
keepixig the diploma education industry oriented. This 
is easily done ff each polytechnic could be attached 
to an industry or a group of industries. They may 
be asked to share the burden of finance, equipment 
and staff. The Government may arrange to give 
buildings and equiprnent. But this method disfavours 
the practice of establishing pol 3 rtecbnics in rural areas. 
An alternate method would be to recruit candidates 
who have worked in the industry for one or two years 
and who ara sponsored by it. The industry may 
release them from work for the required period. Yet 
another possibility is to run the polytechnic as an 
evening course so that persons who are employed in 
the industry (those who have completed apprentice¬ 
ship course and put in 2 to 3 years of practick work) 
can be selected for the course. The merits of the 
above methods may be considered and an appropriate 
method may be chosen for a particular area. 
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Need for Continuous Review 

Because of the dynamic tcchnolo^cal and scienti¬ 
fic changes taking place the provision for constant 
review and up-dating of course content, and teaching 
and training programmes must be ensured. 

5.3.3. Intake, Admission, Curricnlnm, Syllabus ^c. 

Redoction in Intake 

Since there is unemplo^ent problem among 
technicians and engineers it is widely felt that the 
intake should not be increased further for some more 
years. 

Future intake capacity should be decided on the 
basis of future requirements of industry. 

Entrance Requirements 

The various suggestions received are: 

1. The duration of the course should be three years 
and m in im um educational qualification for admission 
should be atleast Higher Secondary Course with Phy¬ 
sics, Chemistry and Mathematics. 

Girls should be able to enter technicians training 
course on precisely the same conditions as boys and 
should be ,gtven encouragement to do so in certain 
branches of engineering. Selection <rf candi¬ 
dates of either sex should be based on inclina¬ 
tion, aptitude, ability and minimum basic qualification 
i.e. all technicians’ training should be open to boys 
and girls and selection of rejection of an application 
should be determined by tests of inclination, aptitude, 
ability and by basic qualification. 

2. Many students join the technical courses not 
because of any real interest in them but because they 
failed to get University courses or due to economic 
circumstances. Only persons having aptitude for 
engineering should selected (by suitable selection 
procedure) and the number should be restricted. 

3. Admissions into polytechnics are to be given to 
only those who have a minimum two years of practi¬ 
cal experience in their subject of interest. This 
practical experience could be wdened if the students 
are sent to specific industries to work during their 
vacation periods. Facilities for this diould be arranged 
by the institutes and they should ensure that the can¬ 
didates lare introduced into the real working of the 
industry and made to work by themselves and not 
observe c^ers working. 

Post-academic training by the employer need not 
be a MUST. This could very well be' avoided if the 
polytechnics could give the students intensive theore- 
tical-cM/n-practical education. 

4. Selection of students to technical institutions 
should be based on the capacity for practical think¬ 
ing, analytical approach to problems and the mental 
aptitude towards engineering subjects. It is neces¬ 
sary thaf the students must know English language 
which alone would provide them immense opportu¬ 
nities to learn about the rapid technological advances 


made in the world from the vast treasure of books 
and journals published. 

Uniform date for commencement of courses 

The admission should be in January and final ex¬ 
amination results should be declared by nfid-Decem- 
ber. There should be only one vacation and that 
should be in summer. 

Curriculum 

The ^general programme of study, namely, the num¬ 
ber of subjects and the number of lectures per week 
should be so arranged that the students have adequate 
time to absorb what they learn in the classroom. 

A judicious balance has to be maintained between 
theoretical instrucUons and practical work to sustain 
the interest of the trainees in their studies. Project 
work on group or individual basis should be en¬ 
couraged in which the teachers should actively 
participate. 


Modification of Syllabus 

The students in Polytechnics are now taught too 
many subjects simultaneously. As a result they are 
unable to do full justice to all these subjects and they 
get only a shallow knowledge in the subjects taught 
to them. 

This can be improved by branching out the sub¬ 
jects i.e, by making some basic subjects dompwlsory 
to all branches of students and when the students 
branch off to their particular course of study by 
making a few core subjects only compulsory and by 
introducing others as optional subjects. 

5.3.4. Teachii^ and Examinations 

Teaching of Related Subjects 

Young technicians are expected to perform a wide 
range of professional duties and therefore it is essen¬ 
tial that they should have some knowledge of the 
basic sciences and essentials of other subjects such 
as economics, management sciences, factory organisa¬ 
tion, personnel management etc. because they have 
to work with skilled and unskilled labourers, equals 
and superiors. 

Preparation and sale of Textbooks 

Textbooks on engineering subjects, should be pre¬ 
oared by the Uiiiversitv professors and they should 
be sold at concessional rates to the students. The 
standard engineering textbooks are very costly except 
for the low oriced editions of text-books of foreian 
authors which are now published in IncHa. A few 
chosen orofessors and industrial exj^rts may be en¬ 
couraged to write text-books by offering cash rewards. 
There are obvious educational advantages in having 
text-teoks specially written by e^ltpcrienced teachers 
to suit the local conditions. 
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Supply of Class Notes 

The students normally take down lecture notes but 
it is difficult and time consuming to cqpy down sket¬ 
ches and drawings from the black board. As the 
number of students is large and the subject m?itter 
repetitive for new batches of students, it is suggested 
that the notes and sketches be duplicated (cydostylcd, 
blueprinted etc.) and distributed to students to save 
time. More attention may be paid for di*c'*ss*oi^s 
based on the notes. 

Use of Models and Films, Visit to Projects etc. 

For civil engineering students, some models of the 
bridges, transmission towers etc. can be jwepared. 
Industrial tours or visits to big projects rmder consttne- 
tion should be arranged. 

Best results will be derived if the students uc 
tauglit with film strips in such topics as the fabrication 
of steel structures, construction of roatfe and buildings 
etc. nie students will learn best if they are frequent¬ 
ly taken to workshops and factories and worksites 
to observe how machines are operated, , bow difiesent 
jobs are done etc. 

Building up Initiative 

I'oo much stress is laid on students passing the 
examinations rather than the understanding of tiie 
subjects. Capaci^ for independent study tack¬ 
ling problems in practical situations must be develop¬ 
ed. Industry prefers persons who rely on their own 
resources and use their commonsenae, analytical 
ability and judgement. 

Developing Communications Skills 

Lecture meetings or seminm iffiould be otganiied 
so as to develop their powers of ejijiicssion and 
ability to solve problems through group effort. To 
develop self-conhdence in the students there should 
be a practical course of one hour per week for dis¬ 
cussion among students. As many students as pos¬ 
sible should be encouraged to participate in debates 
on special subjects of interest. They should also be 
assisted by their teachers to contribute articles to the 
college magazines and prizes may be awarded annual¬ 
ly for the best performance. 

Library and Workshop Facilities 

Library facilities should be improved and many 
new books and journals must be added every year. 
The reading room may be kept open for long hours 
for the benefit of the students and the teachers. If 
it is possible, the rcadi^ rooms must be air-condi¬ 
tioned. Workshop facilities should be improved and 
students must be encouraged to prepare, design and 
manufacture a working model such a< fan, motor, 
engine, pump etc. with the help of their teachers. 

Publication of Project Reports 

The reports of the big engineering projects in our 
country should be published with all (tetaw and with 
information on the design, calculation, constmetion 


details with cost, estimates. for the benefit of young 
engineers, so that they can gather more quickly from 
the experience of others the knowledge as to what 
to svaid.and .what, limitations.should kept iamind 
to .prepare .safe, sound, and economical engine eri ng 
projects. .These engineerii^ repQ^ should be jwb- 
hshed by the Government of India, Ministry of edu¬ 
cation and made available at concessional rates to all 
as‘done in ‘the U;S:A. by the Tennessee Valley 
AUtiioirity. 

Speciai Lectures by Experts from Industry 

Experts from the industry may also be invited 
occasionally to speak to the studrats. 

'Arrangements miat be made for weekly lectures 
in--all-subjects by experts in the various fields drawn 
from the industry. 

An interaction between (be Indust^ and the Faodty 
is..what is .very .badly luteded today. This can he 
ach^ved hty.tinyiting persons, ifrom the industry as 
honorary or part-time lecturers in technical institutions 
particularly polytechnics. .Sudi. spe^ lectures from 
them could form part of the regular syllabus and can 
be dassified under ^Lectures on practical aspects*. 
'Wiese'-lectures could" be ^cn twk* in a week on 
-selected sab|ects depending t^pon the cenrsa. the 
case of Ciw Engmeering, Hectrical Engineering or 
Highway En^eering the technical officers from the 
respective Departments like the P.W.D., Electricity 
Boud and Highways could also be invited to be part- 
timc'ilecturera for such practioal lectures. In fact in 
Mysore-State, this has been practised -and has proved 
very sucoessM. The pro^sois or lecturers for elec¬ 
trical eogmeering, civil engineering or even mechanical 
ragpheering of Oovemsaent Colleges of Engineering 
are sometimes being dreffed cm a deputation basis 
from the P.W.D. Electricity Board etc. so that their 
tcdphing will be . a well-balanced and judicious blend 
of both theory and practice. 

Examination System 

The system of one -exantination at the end of each 
year should be replaced and tiie semester system may 
be introduced. Mere ariention should be paid to 
project work, tutcnials and homework, marks award¬ 
ed to project woric and homewevk. and class partici¬ 
pation be taken into consideration while declaring 
the.ifinal results. 

Ithportance must be ^ven and more marks allott' 
cd for their day-to-djay class work and sessional 
work titan for the tests in any subject. According to 
the prevailing system, every student is examined 
twice in some subjects, once in fhe second year 
anmial examination and once again in the third year 
final examination. This system should be abolished. 
Syllabus of some subjects must be comjdeted in the 
second ycat cUss aud final examination in these sub- 
jcqt^ laawst be held in tireiseoond year so that in the 
third year, for the final exammation, students will 
not be overburdened by many subjects. 

Question papers rnust be set and answer papers 
evaluated by the teachers who teach the subjects. 
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A student’s performance in the final examination 
does not indicate in any fair measure of reliability 
his competence in that subject. The other factor 
such as the liberal attitude taken in evaluating his 
perlormance in the final examination and the modera¬ 
tion shown subsequently may make the evaluation 
unreliable. 

The emphasis should be shifted from the annual 
exammation to his total perfarmance duxmg bis period 
of study in the institute. 

5.3.5. Teachers and Faculty Developing 

Recruitment of Teachers 

A polytechnic is as good as its staff. At present 
talented and competent people are not attracted to 
the teaching piotession due to the poor , salaries 
and grades ottered, with the result that the quality 
of teacbmg is poor. The first problem to be tackled 
theretore, is tp build up a cadre of really competent 
teachers through attractive salaries and grades. 

Emoluments of Teachers 

This should at least be on a par with that in indus¬ 
try so that a person can migrate from industry to 
the teaching profession without much financial loss. 

Faculty DevelOfment 

The present day teacher is devoid of practical 
experience and his methods of teachmg and training 
ot the students do not contribute to the development 
of and acquisition of skills required. There has been 
too much stress on theoretical education with little 
emphasis on practical aspects. The teacher is not 
exposed to problems of industry pertaining to manage¬ 
ment, productivity and advancing technology. 

Training of teachers is one of the most important 
and vital matters to be taken up by the institutions 
and the Government. The faculty members should 
be allowed to work in an indusiry for a period of 
one year once in every five years. Teachers must 
have industritd training to keep themselves aware of 
industrial practices md thereby make themselves 
more effective and purposeful in teaching. Ihe gap 
between industiy and technical education should lx 
filled up by taking prominent technical personnel ^m 
industry as faculty members for certain periods. 
Seminars can be organised in which teachers, students 
and experienced technical personnel from industiy can 
participate and discuss. ladustries may also sponsor 
research programmes with instituti'Ons for mutual 
benefit. 

At present, even fresh graduates coming out of 
the Engineering Colleges without any experience are 
appointed as lecturer. It is necessary that before 
such graduates are employed, they have atleast 3 
years of practical experience id rither industry or 
some Governrment Engineering Organization. This 
apart, every third year there should be a Refresher 
Training Programme so that teachers in ploytechnics 
are exposed to the problems of the industry in an 
jitensive manner. All thik means that the industry 


and educational institutions have to get together iti 
plaiming polytechnic Teacher Training Programmes. 

One of the objectives of training of technicians is 
to prepare them eventually for mdustrial life. It 
would be advisable therefore that a teacher should 
visit periodically such establishments where these 
technicians are taken for training so that any lacunae 
in their practical training can be removed. 

It is an excellent idea if teachers spent some time 
i.e. 3 to 4 months every alternate year in big desi^ 
offices and factories and at construction sites of big 
projects. This will keep them in touch with some of 
the practical problems which will have to be tackled 
by tne technicians when they enter employment after 
leaving the institutions. 

Industrial experience may be made compulsory for 
all teachers employed in technical institutions. An 
approach may be made by the Government to those 
industrial bouses who would be willing to allow their 
employees to be seconded to teaching establishments 
and vice-versa 

Code of Conduct for Teachers and Students 

Students very often complain that the teachers dp 
not take their classes regularly and seriously. These 
complaints need to be investigated and a code of 
conduct for teachers formulated and guidelines for 
improving standards of teaching to be evolved. At 
the same time to emphasise student discipline and to 
ensure serious application to studies, a c^e of disd- 
pline for students is necessary. 


5.3.6. Pmctkal Training 

Responsibility of Industry 

Technical education should be formulated and 
organised with the active cooperation and participa¬ 
tion of industries. Industries have a major responsi¬ 
bility in the task of integrating theoretical learning 
with practical industrial experience in cooperation 
with &e educational institutions and Government. 
The task is of great national importance as it involves 
the development of technical manpower for Research, 
in Design and Development, in Management and in 
various other engineering fields. 


Practical Training 

The importance of industrial training at shop level 
as an integral part of the technicians’ training need 
hardly be emj^asised. Not only proper arrange¬ 
ments need to be made for their on-the-job training 
in industrial engineering establishments, but there 
should be proper supervision and follow up by the 
teachers to ensure tnat they receive the aj^rt^riate 
training during the period of training. 

A planned programme of vacation practical trais- 
ing in Industry supervised «'i inspected 6y the teachers 
is to arranged. 
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At pieseat only about one per cent of successful 
candidates get proper practical training. Arrange¬ 
ments must be made by the Government so 0at all 
outgoing students get compulsory practical training 
atleast for six months with stipend from Government 
Each and every technical institution must have a 
production factory attached to it financed either by 
the Central or State Government. This will not only 
help to render practical training to students but also 
will provide opportunity to poor students to earn 
while they learn. In addition to this, arrangements 
sboidd be made for vacation training of the students 
in industrial organisations. 

Sandwich Trainint 

The sandwich courses aim at a meaningful educa¬ 
tion by blending theory and practice. Such courses 
are popular in U,S.A., Germany and 
organising such courses cooperation of industry is 
essential to loot after the practical aspect of educa¬ 
tion. 

Sandwich courses are preferable, esj^ially for the 
specailzed courses, as they will result in a reduction 
in the time that it now takes for a stnderd to go 
through his academic and practical training. In 
other words, he will be available for shouldering job 
responsibilities within a shorter period of time. Ex¬ 
isting industrial establishments may not, however, be 
able to provide practical training facilities to all 
students. It may therefore be necessary, in the first 
instance, to restrict Sandwich Courses to those under¬ 
going specialized training and such vacancies should 
be determined by Government on a State-wise basis 
in consultation with industry. 

Course of sandwch type ‘in-plant training’ should 
be introduced where a student is able to work in 
industry for a period during his education. The main 
objective of sandwich course is to integrate engine¬ 
ering education with practical experience, during the 
period of study in order to enable the student to 
gain experience, insight to industry and self-confi¬ 
dence. 

Industries should actively participate in this sand¬ 
wich training programme. Tms pro^amme should be 
carried out with the guided supervision and a proper 
evaluation of work done should be made during the 
course of training. The duration of indnstrial train¬ 
ing should be at least 12 months, divided into two 
or three convenient parts. 

5.3.7. Placement and Specialisation 
Appointment of Standing Manpower Committee 

The present day student unrest is perhaps mostly 
due to unemployment problem in addition to economic 
and sociolopcal problems. The whole task of re¬ 
orientation and modernisation of courses will be 
fruitless, unless the diploma holders are given suitable 
jobs soon after completion of their studies and pracr 
tical training. This is the responsibilty of the Gov¬ 
ernment 


A committee is to be set up to forecast manpower 
requirements in ditierent fields for various industries. 
Such forecast will help the organisation of new 
courses from time to time and ^so will reduce the 
imbalance of demand and supply of technical power. 

Selection and Placement 

The following factors should be taken into account 
while recruiting a technician: 

1. Genertd and academic qualification. 

2. Previous practical experience including 

training. 

3. Capacity to analyse a problem and apply his 

mind constructively. 

4. Ability to read drawings. 

5. Personality, knowledge of Englisb, ability and 

ingenuity. 

and 

6. Behavioural aptitude (of cooperation and 

collaboration with colleagues). 

The first two items may be given 40 per cent 
marks each and rest distributed as required by the 
employer. Assessment of the candidate may be 
made by written tests, practical tests and individual 
and group discussion. Many large organizations such 
as Railways, Defence, Post and Telegraphs and 
PubUc and Private Sector Companies prefer to re¬ 
cruit fresh Diploma holders through written tests and 
interviews. Selections are made in a highly competi¬ 
tive field and the best talents available are recruited. 
These persons are given two to three years training 
at the end of which they are placed in suitable posi¬ 
tions. 


Placement and Maintairdng Close Contact with Indus¬ 
try 

Polytechnic authorities should keep a record having 
the particulars about salary, present status etc. of 
their alumni. Also there should be a get-together of 
past and present students annually to create a bro¬ 
therly feeling which may help to get information on 
job particulars for the use of students. The teacher 
in charge of training arrangements may be asked to 
visit the various establishments periodically to collect 
the job ihfonnatinn for the students in such establish¬ 
ments. 

In fact, assistance in getting jobs after training 
should form part of the work of the polytechnic and 
there should be continuing liaison between the poly¬ 
technic and industrial/en^neering establishments in 
this respect. Dier.j should ■ also be more exchange 
between industry and teachers who are involved in 
training of technicians. It is important that advi¬ 
sory b^ics be formed for all industries so as to tinci- 
Ufate the exchange or ideas between the polytechnic 
institutions and industries. 
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Emolume»4s of Techmdms and Ensuring Vertican 
Mobility 

Diploma holders may be started oq a minimum wage 
of 250 per month bat gradually as they gain more 
experience and become fit to shoulder more respon¬ 
sibilities, there will be many opportunities for pro¬ 
motion in pay and status. Tbey should also be 
encouraged to improve their knowlecke by preparing 
for section A and B Examinations of the Institution 
ot Engineers and more opportunities should be ^ven 
by the industry; to capable ,and deserving diploma 
holders to improve their status. Inidall^, there may 
be some sort of antagonism from engineering gra¬ 
duates if diploma holders are employed in large 
number in big establishments. To| overcome this 
opposition, some of the jobs at higher levels may be 
seserved for diploma holders who are capable of 
taking up more tesponsibiUties and who are success¬ 
ful in joining fte Institution of’Engineers (India) as 
Associate Members instead of directly recruiting 
engineering degree holders as probationers. Some 
thought should ^ given to this ticklish problem early, 
before it assumes difficult proportions. 

Formation of Association of Technicians 

Associations of Technicians may be organised in 
big cities with the help of professional organisations 
or institutions and in collaboration with industrial 
establishments and colleges. Technicians possessing 
requisite diplomas with practical training and expe¬ 
rience should be requested to join such associations. 
These associations, if established, may conduct meet¬ 
ings and conferences and conduct some joint meetings 
with recognised professional societies which will be 
useful for aD concerned. 

Facilities for Diploma holders to undergo Degree 

Courses 

Some good students who were unable to join 
uiuVmities fer the degree course; are forced to join 
pol^echnic due to circumstances. They would like 
to join degree courses after obtaining their difdoma 
from the polytechnics but facilities for them to enter 
the univenity arc few and they are unable to pursue 
Ihcit studies further. Some of the more ambitious 
students with first class diploma in civU engineering 
do attend degree courses in the evening, i.e., after 
regular hours of work and a number of them have 
steady chained degree* fterti the Jadavpur ITtiiver- 
sity. It is advisable’ that such facilities should- be 
expanded so that the diploma holders who desire to 
acquire more knowledge and secure the engineering 
degree may have the opportunities to do so. 

Ample scope for further studies for diploma 
holders must be given by setting up evening colleges 
and by other means. 

Recognition of Diploma for Studentship Examinations 

of the Institution of Engineers {India) 

There arc also a few women’s polytechnics in oiir 
•xtuatry conducting courses in architectnral assistant- 
ship and electrical communications: It is teamt from 


gome of the diploma holders that the diploma granted 
for architecture assistantship is not recognised by the 
Institution of Engineers (India) for exemption in the 
studentship examination. The architectnral assistant- 
ship course should therefore be suitably revised so 
that the Institution of Engineers (India) coitid recog¬ 
nise this course for exemption in studentship examina¬ 
tion and the diploma holders in architectural 
assistantship are enabled to pursue iheir studies. 

Refresher Courses 

For up-dating and improving knowledge and skill, 
refresher courses or evening courses should be started. 

courses can be given by the specialists from the 
industry and teachers from Technical Institutions. 

Specialisation 

Specialisation would be meaningless unless a 
techtucian has acquired a sound basic knowtege and 
a thorough practical training as envisaged for a dip¬ 
loma holder. Any specialisation, such as production 
engineering, Industrial electronics etc. should be taken 
up only after a person has successfully completed a 
course in Engineering. 

It is desirable that the areas of specialisation arc 
properly identified in consultation with industries. 
Specialisation in cases of fertilizer technology oil 
rwning and in fields of such specific nature, should 
be undertaken by way of post academic training to 
suit that particular industry’s needs. 

As far as Textile Machinery manufacturing industry 
is concerned, the fields of specialisation will be: 

1. Operation and Maintenance of modern and 

sophisticated machine tools, 

2. Design and development, 

3. Design and manufacture of jigs, fixtures and 

other production devices, 

4. Process planning and production control, 

5. Inspection and quality control, and 

6. Erection and servicing of textile machinery. 

Diploma holders who have acquired a sound 
theoretical and practical knowledge during the course 
of study may not fit in positions required by industry. 
It is therefore necessary for industries to provide 
postacademic training to make them to suit their 
needs. 

Broad based Education Versus Specification 

Tt is possible to introduce specific areas of speciali¬ 
sation in the polytechnic curriculum. But one has 
to look into the consequences of these, under the 
prevailing administrative and political set uo in our 
country. This type of .specialisation has been a ureat 
success in Russia and Germany. In Russia a thorough 
assessment of the requirement of personnel for the 
various iiidustries under a nartlcular category of 
specialisation is made and a limited number selected 
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for. imparting. SUCH a training. On the other hand in 
USA, the stress is on broad based education, which 
will give the person the opportunity to, join any 
specialised field. Having been equipped with the 
fundamental technical orientation, it should be pos¬ 
sible for one to learn and specialise after joioing the 
industry. Both thesq view points have their pros 
and cons. We have to -look into this question from 
the assessment figures of technical personnel, as 
conducted by the Government of India, required under 
various categories, for the five year plans have more 
often proved to be completely different from the 
actual situation at various times. This is to be attri¬ 
buted to the unsoimd economic conditions, unpredict¬ 
able labour situation and recession in industries. 
Under the present conditions of political set up it 
seems that a broad based education in the polytechnics 
would be preferable as this will be least harmftfi from 
the point of view of the future career prospects of 
graduating students, highly specialised personnel if 
denied employment opportunities in thd, respective 
industries concerned will not be in a position to 
explore avenues of employment elsewhere. 

Limited Specialisation 

Demand for specialisation is on the increase. Only 
areas of specialisation, which will increase the usefhl 
contribution of the candidate to the organisation 
employing him but not unduly restrict his job oppor¬ 
tunities should be introduced. Introduction of other 
specialisations must be based on statistics regarding 
the demand for qualified people in that line. 

Melds of Specialisation 

Specific areas of specialisaliqn may be introduced, 
like Production Engineering, C(»nmercial practice, 
S^ety Engineering, Maintenance Engineering, Indus¬ 
trial Electronics, Building construction. Process 
Metallurgy, Oil Refining, Fertiliser Technology, Textile 
Processing, Plastics, Standardization etc. This could 
be combined ludidously with definite durations of 
academic learning in polytechnics. 

It would be a good idea to introduce short courses 
in highly specialised fields in the polytechnics to 
experienced personnel in the industries. 

The needs for specialisation can be met by evening 
courses. These also can serve as refresher courses 
to existing technicians. However, these,courses must 
be conducted by specialists, preferably from the 
industry. 

Specialisation for Structural Steel Work 
Fabricating Industry 

Specialisation in any particular field of the Engineer¬ 
ing Industry will help not only the industry but the 
Technician also even from the early staves of his 
appointment. The fields cover subjects like science 
of metal forming, hydraulic engineering, inSrumenta- 
tion and the like and the specialisation of the techni¬ 
cian in that subject should cover both his! technical 
know-how and the skill to perform the task given to 
him. 


This accomplishment is possible when the student 
learns that subject in particular even from the begm- 
img of his career in the Polytechnic and at the same 
time picks up the field by .working in the shop floor 
of any industrial unit. 

A period of four to five years is considered sufficient 
to achieve this olqective. During this period the 
student works continuously in an industrial under¬ 
taking during the day to pick up the skill of his trade 
and attends night classes to learn the theory and 
application of the subject. 

This system of education does awa}.' with die post 
^ademic training by the employer while at the same 
time he knows the applicant intimately as he has 
maintained his (applicant’s) records for five years. 

For those who do not seek specialisation, the 
potytechnics can continue to function as it is’ now 
doing, giving the student courses in all the three 
branches of Engineering, i.e., the Civil/Structural, 
the Mechanical and the Electrical with ‘Sandwich’ 
training so that these technicians can find work or 
employment in the various projects undertaken by the 
Central and State Governments under the Five Year 
Rans. Those projects can as well engage the Techni¬ 
cians during the period of construction when they will 
be called upon to help in the erection and installation 
and for some time maintain the plant and machinery. 

5.3.8. Institu6on.>Giidi0try"Cooperation 

The liaison' between the industry and the polytech¬ 
nics at present is poor. To keep the teaching geared 
to the needs of the industry, a close liaison must be 
established between the polytechnics and the industry. 
The industry must be involved at all stages in the 
following functions, viz., deciding the courses to be 
offered, framing of the syllabus, arranging the persons 
from the industries to teach (part-time) and be 
examiners, project and research works etc. 

The degree of participation of the industry in the 
diplomg education at ^1 stages beginning from the 
courses to be offered, syllabus, teaching, examinations, 
practical training, etc. should be spelled out clearly 
and the industry must be made to participate, through 
le^slation if necessary. Since it is the industry that 
wants technicians with practical orientation, it is 
mainly its responsibility to see that the comse is made 
as practical as possible by deputing its experienced 
staff for part-time teachings by arranging for super¬ 
vised sandwich training of students and polytechnic 
staff, and by examining the students at the "end of the 
course. The industry will be put to some trouble 
if it releases some of its staff for polytechnic work, 
however, it must bear this responsibility in the interests 
of training. 

Wherever possible representatives from nearby 
industries should visit the technical institutes to deliver 
lectures, lead group discussions, distribute handouts, 
flow diagrams etc. Iii other words ‘know-your- 
irtdustry’ must be the motto. This kind of rapport 
will enable the students to be correctly oriented to 
industrial culture. The talks need not be only tech¬ 
nical; they could and should cover other aspects of 
factory activity namely:—Personnel Administration, 
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Rules and Regulations, Welfare Schemes, Promo¬ 
tional Opportunities, Industrial Relations etc. On a 
reciprocal basis opportunities must be provided for 
^e teaching staff of the institutes to spend their time 
in industrial establishments to acquire first-hand 
knowledge of the process, machinery and other aspects 
of industrial management. This kind of orientation 
will improve the effectiveness and versatility of the 
teachers which in turn will improve the quality of their 
teaching. 

Many of the progressive industrial Organisations 
have started this kind of rapport with the technical 
Md en^neering institutes. Their representatives make 
it a point to go round the various institutes, meet the 
staff and students, disseminate company information, 
discuss problems of common interest and in the bar¬ 
gain select promising final years students for future 
employment. 

"^ere should be close liaison between technical 
mstitutes and the industries in drafting the curriculum 
Md re-orienting methods of teaching and training. 
The curriculum should be revised once in every 4 or 
5 years keeping in view the technological advances 
made and in accordance with the needs of thfi 
industries. 

Spelling out Responsibilities and Creation of Machi¬ 
nery for ensuring discharge of Responsibilities. 

pte responsibility of the Government, the Poly- 
techmcs and the industry for the bringing up and 
maintaining the polytechnic education at a satisfactory 
.y?}. specifically defined. Unless the respon- 

sibihty of the three parties involved for the curri- 
cumm, sta ffin g, administration, finance etc. are clearly 
defined and a suitable machinery to see that these 
thmgs are carried out properly, is set up, no signifi¬ 
cant improvement will result. 

5.3.9. Special Needs of some Partieolar Industries 


work of 600 to 2200 tonnes per day. likewise there 
are o&er heavy industries manufacturing basic com- 
mo<hti^ like st^,_ feriilizers, sugar, paper etc. each 
sigmfying a specialisationi of its own. In the ciicuna- 
stances it would neither be advisable nor possible for 
the engineering or tec^cal institutes to adopt a 
curriculum which is closely oriented towards such 
heavy industries. But what is essential is that these 
institutes should produce diploma holders who have 
basic knowledge of engineering ^sciplineg and the 
skill to apply this knowledge in such en^eering and 
process industries. 

Post Academe Tredrung Provided in the Structural 

Steel Work Fabricating Industry 

The selected candidate undergoes a period of train¬ 
ing which will last from one to two years at the works 
and from three to four years in the drawing office. He 
should first of all get acquainted with the materials 
handled in his departments and for this purpose he 
spends sometimes at the shop floor whe^er he is 
chosen to work there itself or at the drawing office. 

After getting the ‘feel’ of the materials, tiieir 
weights, dimensions and other physical properties 
and after actually seeing them handlra, he wffl be abte 
to appreciate what effort is involved in procesang 
them. This experience is very vital to him for ^ving 
proper instructions to the worker. Actually he Aould 
be able to apprise the magnitude of the end-product 
in order that he nray get the sense of proportions of 
the various members and components that ^ to make 
that product. It k this sefee that will h«lp Wm to 
become a good enpneer. His training here is found¬ 
ed off with his completing a course of sT>ed'»lisation 
In any of n com!b!naffon of a few of the foUowiog 
items of work: 

1, Structural shop; Welding, Assembly etc. 


Training of Technicians in Cement Industry 

Most of fte A.C.C. Factories are situated in out 
places which limit the scope for any worth- 
^de liaison with the technical institutes of the region 
The geographical limitation has brought home the 
compeUmg necessity of self-reliance in so far as 
riammg trf their technicians is concerned. Therefore 
the A.C.C. have established full fledged centres for 
me ttaminig of their skilled workers and technicians 
in their own factories with the help of their own 
instructors TOs training is essentially iob oriented 
covering the important trades and activities com¬ 
monly met with in cement industrv. More recently 
they ,hpe organised comprehensive’ training schemes 
extending from 6 to 12 months, for the freshly 
recruited engineering and non-engineering graduates 
who win eventually man the middle level of factory 
mMagement. This traim'ng is partly conceptual and 
partly technical, the central theme being to impart 
basic knowledge and skiUs regarding cement techno- 
and modern concepts and techniques of super¬ 
vision and management. 

Cement mwufecture is g continuous and exacting 
pro<^ involving heavy machinery like crushers, 
gnnamg mills, rotary kilns etc, in a production net¬ 


2. Machine shop and assembly. 

3. Electrical Shop: Making Panels and Electric 

Wiring etc. 

4. Inspection Wing: Tolerances, workmanship, 

quality control, finish etc. 

5. Study of Jigs and Fixtures for saving pro¬ 

duction costs and getting quality prochict. 

6. Work-Study, Time Study etc. 

7. Maintenance of machinery and equipment and 

installations. ,. 

8. Study of Erection procedure in each branch 

of work under Items (1), (2) and (3). 

9. Sfudy of servicing problems. 

However, before selecting him for appointment at 
the works it is assured among other things ffjat (a) he 
has the aptitude for that kind of work, (b) he has 
the reouisite bearing and physical fitness to com¬ 
mand the respect from the labour force (c) he has 
acouired the requisite skill and know-how during lus 
training period to give correct instructions to the 
workers and solve simiple problems when wey occur. 
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When the applicant is selected for working in tile 
Office, he is given training in any one or a combma- 
tion of some of the following areas of specialisation: 

1. Designing and making detailed drawings. 

2. Estimating—^materials, cost etc. 

3. Preparing cutting lists—allotting materials for 

varioua works. 

4. Study of various specilications like the I.S.S. 

the B.S.S. the Russi^ the Conunental and 
the American Specilications, Study of vari¬ 
ous Acts Iffio the Electricity Act, the Fac¬ 
tories Act, the Explosives Act, the Minmg 
Act etc. etc. the Rules or Procedure ana 
Practice, conventions etc. etc. 

5. Study and examination of the various items 

of purchase, their specifications, quality and 
other physical and chemical properties. 

6. Study and examination of tender documents 

and preparing preliminary data final 
submission of tenders etc. 

7. Maintaining documents and dockets on the 

various works in progress. 

S. Study of the various items manufactured by 
the Unit for the promotion of sales. 

I raining Programmes in Paper Industry 

One paper manufa cturing Unit provides the foUow- 
ug training programmes: 

1. One programme for the freshly recruited 

qual^d engineeis. 

2. Another for matriculates. 

training Programme for Qualified Engineers 

The objectives of t^ training programme which 
is of 11 months duration are giv^ below: 

1. To familiarise the fresh graduates with the 

pulp and p^per technology; and industry. 

2. To develt^ the technical know-how relating 

to the particular fields of engineering and 
technology. 

3. To give essential information about com¬ 

pany’s policy, organisation, administration 
and personnel. 

4. To develop an appreciation of the expanding 

mental universe and to acquaint them with 
the wider world in which to live and work. 

5. To instill a spirit inquiry and search after 

truth leading to a ri^t attitude towards 
and an aptitude for research and work. 

o. To get acquainted with the methods and 
techniques of modem mana^ment and to 
develop in the Graduate Engineer Trainees 
(G. E. Ts.) the following qualities in parti¬ 
cular: 


Analytical ability and balanced judgement; 

Capacity to solve problems and reatffi ded- 
sions in a sound and well organised 
manner; 

Vigour of mine and of imagination; 

Ability to work with—and lead—others; 

Understanding of human behaviour and of 
social, political and economic forc^ 

Character that assures adherence to high 
principles under stress conditions; 

Ability to keep an open mind and ^ con¬ 
tinue learning on one’s own initiative. 

Traitung Programme for Matriculates 

This programme includes lectures on pulp and 
pa^r making techniques and fundamentals of plant 
maintenance. 

The full training programme is of 2 years’ duration 
having two terms. The first term is of about 8 
months and the second one is of 16 months duration. 

The first term consists of refresher courses in phy¬ 
sics, chemistry and mathematics, engineering drawing 
and English and in the second term, the prmciples 
of pulp and paper making are taught. The total num¬ 
ber of periods is about 128. 

For the convenience of the participants only three 
periods per week are conducted, each period of li 
hours duration. The training programme is conduct¬ 
ed by experienced officers of t^ company, both from 
pioc^ side and from the engineering departments. 
Tests are also conducted at certain intervals to assess 
the progress of trainees. 

Technician Training Required for Thermal Power 
Statioris whether Polytechnics can run these courses 

During the fourth five year plan the power gene¬ 
rating capacity in the country is proposed to be 
increased from ten to twenty two million kW of 
which seven million kW will be thermal ^wer. The 
modem thermal power station which utilises large 
units operating on hi^ steam parameters is a com- 
{dex arrangement of equipment involving various 
{Specialised fields of mechanical, eleotnoal, electro¬ 
nic, control and instrumenlation engineering, and 
water chemistry. The risk involved in malop^tion 
is very great as the eouipment in the station is very 
complicated and cosuy. This calls for properly 
trained personnel for the operation and maintenance 
of thermal power stations. It is QO longer possible 
to meet these demands for skilled personnel from 
existing reserves and it is necessary to resort to a 
comprehensive scheme to train up thermal station 
personnel particularly in ww of the high degree of 
sophisticatmn involv^ in the various fields of engi¬ 
neering assomated with the designing of modem 
thermal stations. 



ia the cdotext of rapid expaa*ion of thermal 
power generation during the next five years it is 
estimated that about 14,400 operation arid mainten¬ 
ance personnel in the fbllowng categories will be 
required for stafOng the additional ‘thermal power: 


Sldllell ■personnel Nos. 

Senior Engineers 2*0 

Junior Engineers 1310 

Subordinate Staff (Operators^ & maintenance 
-teriinicians') . . ... 4230 

Other Staff ; Attendants.8550 

Totai . 14370 


Gumntly these positions are filled by personnel 
who have started'as workmen in the plant ^d become 
operators on the basis of job knowledge and experi¬ 
ence gained in the plant itself. The promotion 
potential of this group is obviously* limited especially 
when no rigid educational standards are prescribed 
at the stage of initial recruitment. Such was the case 
in most of the industries till very recently. Quite a 
few progressive employers have sought to overcome 
this difficulty by different forms of apprenticeship 
schemes of their own. The common feature of these 
.schemes is the recruitment of young intelligent 
matriculates and training them for a period of three 
to five years to take up positions as plant operators 
who have potential to be promoted as technics super¬ 
visors. Polytechnics can usefully take up the respon¬ 
sibility of meeting this specific need. 


At present Training Institutes at Delhi, Durgapur 
and Neyvdi, provide one year’s special training for 
diploma holders to make them suitable for t^ng 
up responsibilities as t^hnicians. They account for 
a total in-take of about 1^0 candidates. This is imt 
enough to meet the requirements. 

The courses provided at Durgapur are for: 

(|i) Electrical Operator, 

(b) Electrical Maintenance Staff, 

(c) Mechanical Operator, and 

<d) Mechanical Maintenance ^aff. 

<>Bndidates with diploma in electrical or mecha- 
nibal engineering 01 with degree in science are ad¬ 
mitted to diese comrses. Candidates should be spon¬ 
sored ^ their employers. Preference is given to 
candidates with at least one year’s experience in 
steam power plant operation. 

The Central Water and Power Commission there¬ 
fore states: 

“In this context, it is felt that the programmes 
of training being imparted to Technicians 
at the Training Institutes will be consider¬ 
ably benefited if the present course of edu¬ 
cation and training at the Polytechnic level 
in the concerned field of engineering are so 
oriented as to cover a good part of curri- 


Special practical oriented training in specific pro¬ 
cess industries can be made part of ffie polytechnic 
curricula perhaps in the final year. Training should 
include laboratory tests relating to the specific indus¬ 
try. In the case of vegetable oil industry, the curri¬ 
culum should indude tests of raw oils, process mate¬ 
rials and finished products such as edible oils and 
vanaspathi, and plant operations such as neutralisa¬ 
tion, bleaching, hardening and deodorisation. Since 
soap -mdcing often forms an integral part of the 
vegetable oil industry, general aspects of soap manu¬ 
facture should also be included in the syllabus. The 
training of personnel who are eventually to be ab¬ 
sorbed in an industry will not be complete till they 
acquire some practical experience in the concemt^ 
industry. Sandwich courses will play an impjoitant 
role in this respect. Stud«its can ^nd one or two 
spells of eight to twelve weeks in an industrial esta¬ 
blishment before they are awarded their final dip¬ 
lomas. The later during their courses they undergo 
this practical training, the better equipped will they 
be to derive the best out of it. Industrial establish¬ 
ments in which the young trainees will be placed 
should be given an 6K>®rtunity to interview them 
before placement. This will ensure a commitment 
on the part of the establishment to provide proper 
facilities and supervision for the training of the stu¬ 
dents. The students will not be left to their own re¬ 
sources, which is often the case when students are 
placed for training in industrial establishments and 
such placements are accepted for no more than 
reasons of pmblic relations. 


culum (both theory and practical training) 
laid down in the Training Institutes such as 
Durgapur run by the Central Water and 
Power Commission”. 

Meeting Technicians needs ff>r the Vegetable Oil 
Industry—whether Tolyt^hnics can train them. 

Tlie Vegetable Oil Industry estimates that it may 
require 50 trained persons' every year. The Vanas- 
t)athi factories in the "West and North zones may re¬ 
quire such personnel. With reference to the nature 
of the jobs entrusted to them they rapge from higher 
level process operators to techniciaitt. 


Further, the suggested procedure will provide an 
opportunity for the establishments to fit the training 
of the student trainees in their plans for future te- 
cniitment and thus the prospects of employment of 
the trainees in the establishment in they under¬ 
go training Will b© considerably enhanced. Promot¬ 
ing tile employment potential of the students of any 
edutatioilal programme is an essential prerequisite 
of its eventual success. 

Special Diploma Course in Agricultural Engineering 

The need Has been expressed for a separate dip¬ 
loma course in Agricultural Engiiietihg in order 
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to suppljr techniciim who would be useful to uoder- 
talce repairs and ihaintenance of tractors and other 
Agricultural Macbhiei^, and is irrigation and soil 
conservation work- The Univeraity of Agricultural 
Science, Bangalore has started an institution at Rai- 
chur for conducting a diploma course in Agriculturel 
Engineering. 

It is estimated that about 400 Agricultural Engi¬ 
neering Technicians will be required annually durmg 
the Fourth Five Year Plan period. Another view 
expressed is that a separate diploma course in Agri¬ 
cultural Engineering is not necessary and that it is 
enough if students taking the Diploma course in 
Mechanical Engmeering are made to specialise in 
Agricultural Engineering during the final year of the 
course. 

Unsuitability <4 IKploma Holders for as 

TecbidciaiH bi the Aeronautics Indnst^ 

Diploma holders fill in an in^rtant gap between 
the workers and managers in industry genemlly. In 
HAL, this interface is termed the ‘Asst. Supervisors 
level’. At the shop level, the Assistant Supervisor is 
required to directly advise the workers both in the 
technical and human relations area. The technical 
component of this work may not be intellectual but 
is highly specialised in the manual tasks. Unless a 
diploma holder is trained intensively for two to three 
years, he will not be able to achieve the required 
proficiency in this field. As for the human relations 
component, it will be difficult to train diploma hold¬ 


ers to manage highly skilled groups of worken and 
administer them effectively. These are two reasons* 
which militate against the employment of diploma 
holders as technicians. A third and a more critical 
reason is that the management does not have a bet 
hand in employing fresh Diploma Holders to vacan¬ 
cies of Assistant Supervisors, as and when they arise. 
This is so because the Unions are directly involved 
in such a decision and will be loath to deny their 
members of the only chance of promotion above 
workers’ level which they now possess exdusivdy. 

5J.9. Future Needs i 

Manpower reqiuremenis of Technicians 


The following estimates have been received ^ 
technician requirements during the fourth plan 
period: 


For Five Years 

Manmade fibre industry 

. . . 4000 

Vegetable Oii industry 

. . . 250 

Cement industry 

. No new units 

Thermal Power Stations . 

4000* 


■^includes operators,. Separata figures for technidaes 
are not availBble. 


Estimates have not been received from other industries. 



<?•« OEGRee OF FOR v/ARlOUS mOOEUS 



MNOwiCMiMa wrtMOUY (A&cializmion. 
NC.itHeil SAtlOWiCHIWO NOR ^RCOALIIATIOH. 
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6. LIMITATIONS OF THE SURVEY 

For purposes of valid statistical interpretation of 
any data, it is necessary that the data is gathered 
from a fair size representative sample of the ‘uni¬ 
verse’ on which the study is made. Where necessary, 
the ‘universe’ may also be stratified so that a fair 
representative sample is drawn from each stratum 
or layer comprising the universe. ’ ‘ 

In the present survey, certain ‘cvxperts’ were se¬ 
lected for each field of industry and the number of 
units or companies to be studied was left entirely to 
their choice. The principle of objectivity cannot 
therefore be totally presumed in this case. For this 
reason it would not'be correct to claim substantial 
validity to the statistical data gathered during the 
survey which was more in the nature of a qualitative 
assessment of the present situation. Subject to this 
limitation, an attempt has been made to analyse the 
data on employment of technical personnel, in the 
hope that the results may give some idea of the 
situation. 


7. NEED FOR A CONTINUOUS INDUSTRIAL 
SURVEY 

With the rapid advances in Science and Techno¬ 
logy, there are vast cTianges in the methods of Indus¬ 
trial production. This in turn calls for the Indus¬ 
trial Activity in all its spheres to be adjusted periodi¬ 
cally to suit the immediate needs, shedding off of 
obsolete methods and processes and switching over 
to the current methods with minimum delay. To 
make this continuous adjustment, which has become 
a must now-a-days, more effectively, a scientific job 
analysis of the various "^rks at present handled by 
the technicians in the industry, should be done conti¬ 
nuously. 

For each industry, job descriptions should be laid 
out for the various works done by Technicians such 
as design and development, erection and commis¬ 
sioning of equipment and structures, drawing and 
estimating, operating, maintaining and repairing 
machinery; process control, production supervision, 
inspection of raw materials, process material and 
finished products, work "study, assembly, testing, 
sales or^nising and customer services. This should 


he continuously done. It is understood that the All 
India Manufacturers Association is having proposals 
to initiate such a Project Survey in the manufactur¬ 
ing industries with the collaboration of the Ford 
Foundation. This Project Survey which is proposed 
to be undertaken with the technical cooperation of 
NITIE should be thorough and continuous, covering 
all industries and all jobs normally handled by the 
technicians. The findings of such a survey should 
be made available to Polytechnic-curriculum-making- 
bodies, for making the necessary additions, deletions 
or changes in the course ^content of the various sub¬ 
jects taught. 

Work of this nature should not be treated as 
one-time casual affair but should be part of a conti¬ 
nuous organised work, ^hich should preferably be 
entrusted to a responsible Standing Committee. 
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APfENDlX—ViM) 


REPORT OF JOB ANALYSIS SURVEY OF 
INDUSTRIES DONE BY TECHNICAL 
TEACHERS’ TRAINING INSTTrUTE, 
CALCUTTA. 

A sample job analysis survey of industries was 
carried out at: 

(1) Chief Mechanical Engineer’s Workshop, Cal¬ 
cutta Port Commissioners. 

(2) Indian Cable Cb. Works, Tatanagar. 

The analysis was carried out with a view to obtaining 
information pertaining to re-organization and deve¬ 
lopment of curriculum for education and training of 
technicians. The details of information obtained are 
gjven at Tables I, IIA, IIB, IIC, and IID. 

From this information certain important conclu¬ 
sions emerge regarding education and training of 
technicians, not withstanding the fact that the survey 
conducted was of the nature of a pilot study. The 
summary findings of the survey are as follows; 

(1) The conventional fields of en^eering viz., 
Cit^, Mechanical, Electrical etc. for education^ pur¬ 
poses need to be diversified into different technician 
specialities, t.g. Mechanical—Production, Mechani¬ 
cal-Maintenance, Electrical-Production, Electrical- 
Maintenance, Civil-Construction and maintenance, 
etc. 

The requirements of such diversification of techni¬ 
cian sp^alities will, however, have to be determined 
by sii^ar type of job analysis surveys conducted in 
a large group of industrial establishments. 


(2) The prominent job titles/positions on which 
technician work are: Foreman, Supervisor, Charge- 
hand, Planning Chaser, Design Draftsman, Technical 
Assistant, QuSity Control Inspector, Estimator, Lift 
Inspector, Meter Tester, Diesel Supe^sor, Shipwright 
etc. 

(3) The educational qualifications of technicians 
in position are under: 

(a) Matriculate with apprenticeship training or on 1 

the job experience .... I 

(b) B. Sc with apprenticeship training or on the f 

job experience J 

(c) Diploma in Ensi icering \ 50—65% 

(d) Degree in Engineering / Negligible % age 

(4) The ratio of Engineer Technician varies from 
1 : 6 to 1 : 8 and that of Technician : Craftsman 
1 ; 7 to 1 ; 20. 

(5) The duties/tasks performed by the technician 
are as under: 

(a) Most of the technicians perform supervi¬ 
sory jobs of getting produefion ‘hrou^ 
craftsmen. 


(b) The technician vtoes not perform the 
skalled job during his normal day to day 
activities, but he is required to demonstrate 
the performance of skilled job to die crafts¬ 
man im^r him as and when,necessary. 

(c) A technician must have ability to plan, or¬ 
ganise and control the activities of the sec¬ 
tion under him. 

(d) The technician should have ability to com- 
mumcate effectively with the engineer on 
one hand and craftsman on the other. 

(6)(i) For the performance of his duties/tasks, 
technician must have theoretical knowledge of mate¬ 
rials, equipment, and tools used. This slmuld find a 
place in his curriculum of studies and training. 

(ii) A technician must possess a detailed know¬ 
ledge of the various parts of tools and equipment and 
their operations. This requires that in his curricu¬ 
lum for education and training he must be pven prac¬ 
tice in dismantling and assembling of equipment. 

(iii) The technician should have practical skill in 
engineering measurements. 'This requires a provisfon 
for a course on metrology. 

(iv) Most of the technicians do not work on a 
drawing board, but must be able to read Blue Print/ 
Technical drawings and make good sketches of 
machine parts and lay out of processes. Tlus re¬ 
quires emphasis on the course work on reading of 
Blue Prints and sketching. 

(v) A technician must have a sound knowledge of 
maintenance of equipment. This involves the teow- 
ledge of trouble shooting, wear and tear of machine, 
erection, operation and machine repairs. This could 
best be imparted during the in-fplant trj^ng qrg^- 
ed at the industries while the theoretical principles 
behind maintenance should be taught during the 
institution training. The theoretical training must 
include the principles of preventive maintenance. 

(vi) A technician should possess a sound know¬ 
ledge and practice of supervisory techniques. This 
involves study of such subjects as: 

(a) Human relations, (b) Communication, (c) 
Accountancy/Cost economics (d) Wort 
study, etc. 

(7) Overall review of the dutics/tasks, know¬ 
ledge, skills and responsibOities technicians indicates 
that whereas certain knowledge and skills could be 
imparted during institutional training. Certain speci¬ 
fic knowledge and skills which vary from industry, 
could only be suitably imparted during in-plant/indus- 
trial/appreticeship training. It is necessary that 
technician education must have ^e component of 
industrial training along with institution^ training 
for complete development of technician to suit varied 
requirements of industrial jobs. 
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Name 


AppiNSt?^ 5»1 

TECHNICAJ. TEACHERS’ TRAINING INSTITUTE* CALCUTTA 

Job Analysis 
Table i 

of Industry INDIAN CABLE CO* Ltd* TATANAGAR: (Survey conducted by 

S.S. Panlwaid) 


Alt amalvsis of I. the main subfcct/arcas of engineering in which tcchtiickns work. 

2. the manner of grouping of the technician specialities for their educational development, 

3! the iob-titles/positions of technicians in different engineering cntcrpHscs. 

4, the number of technicians required in any branch of engineering activity as ratio of Technician : Engineer 
and Craftsmen: Technician. 


wiUA Activity Function/Technician areas of Technician Titles/ Numbers Ratio 

Filed or sngg AC v positions ETC T:E C:E C:T 


I. MECHANICAL 

r, PRODUC- (0 Production planning 

TION 

(«) Rod rolling 

(in) Wire drawing Sc stranding, 

(iv) Wire enamelling and win¬ 
ding, 

(v) PVC or paper insulation 
Power Cables 

(vi) PVC or rubber insula¬ 
tion General Cables 

(mi) Cable drums & Cases 

(vni) Raw material Stores 8t 
movement. 

FOREMAN 

CHASER-Plftnning 

MATERIAL HAND¬ 
LING 

15 109 

1041 7-5 9-6 


2. MAIN- CO Design Sc Drawing, 
TBNANCE 

(ii) Mechanical Plant Equip¬ 
ment^ Tools mainten¬ 
ance including Forge Sc 
Smithy 

(in) Proiect development 

(iv) Engineering Stores 

DESIGN DRAUGHTS¬ 
MAN 

FOREMAN. CHARGE- 
HAND 

STORE-KEEPER 

5 33 

127 6’6 3’9 

II. ELBGTRICAL 

I PRODUC- (0 Product standardisation, 

TION 

(ii) Testing ^ Quahty 
ControU 

(^**0 Works Accounts/ 

estjhiation. 

TECHNICAL ASSISTANT. 3 
TESTER^ 

Q.C. INSPECTOR, 

CHECKER 

ESTIMATOR 

21 32 7 1,5 


2.MAIN- (0 Electrical Plant Equip- 

TBNANCE ment & Tools maintenan¬ 
ce including Gas Sc Water 
Ptot 

FOREMAN, 

CHARGEHAND 

INSTRUMENT 

MECHANIC 

I 

13 44 13 3.8 

HI. CIVIL 

MAINTE- Civil construction & Mainte- 
NAHCE nance of works including 

Machinery foundations. 

FOREMAN 

I 

2 20 2 10 

IV. METALLUR¬ 
GY 

PRODUG- Process dcTelopment 

TION 

METALLURGIST 

2 

t Q 0.5 Q 

V. TECHNICAL 

CHEMISTRY 

PRODUC- (0 fh-oduct development, 
TION 

(fO Laboratory testing of 
raw Sc finished materials 

CHEMIST 

2 

12 7 6 0-6 


Total (Entire Factory) 


29 191 1271 


6’6 6*7 
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TECHNICAL TEACHERS’ TRAINING INSTITUTE, CALCUTTA 


Am Amalysis of x the clmter of skills and responsibilities of technicians in different engineering 
activitieB 

2 * the knowledge, skills and attitudes/responsibilities required 

of technicians for development of teaching/training curriculum. 


Job Analysis 
Table II A 


(Survey conducted 
S.S. Paniwani) 


Name of Industry—INDIAN CABLE CO. Lti>, TATANAGAR 


Field of Engg. Mechanical 

Teehcician Titles—Foreman, Chaser, Planning, 
Chargehand, Materials Handling Officer. 


Activity—^Production: Functions—^Production planning, Rod rolling, wire 
drawing Sc strading, wire enameling and winding, 
PVC or paper insulotton Pov.er cables manufacture 
PVC or rubber insulation General Cables manufacture, 
cable drums and cases, Raw materials stores, & 
movement: 


Job content/Tasks (Cluster of skills and responsibilities) 


Materials, Equipment Sc Tools used knowledge, skills 
^nd responsibilities 


1. To calculate machine loading Materials, Equipment 

2. Post the machine with order , ^ 

Tools used. 

3 Calculate the surplus machine capacity 
4! Co-ordinate with different departments to make 
use of available capacities. 

5. Chalk out the monthly production plan break, 

the monthly plan to daily schedule 

6. Check raw materials position and uniform stores 

7. Chase Sc maintain production schedules 

t. Getting production—.plan co-ordinate and control 
production activities 


Copper and Aluminium conductors, strip and wires : 
Steel and C. I. Strips ; Paper, cotton, cloth, Hessian 
insulations, enamelling compounds, impregenating 
compounds, rubber, lead, PVC compounmng ma¬ 
terials, different types of woods/timbers, Calcmating 
machines- Hand ; Electric and Elcaronic operated 5 
Slide-Rule Rod Mill, Weighing Machines, Winding 
machines, wire dies. Drying oven, stranding 
machine, paper cutting madiine, laying up m/c, 
impregnating Plant, striping m/c, armouring 
m/c. Lead Press, Wood working machines Drilling 
Routing, Grooving, Planning Band Saws, Auto- 
vehiclcs, Micrometer Pyrometer, Thermocou¬ 
ple, Wire Gauges, Weighing Scales, Diamter 
type. Pressure Gauges, Vaccum Gauges Tempera¬ 
ture recorder, Carjpenter’s Tools. 


9. Allocation of work to men Sc machines 

10 Maintaining worker discipline. 

11 Materials quality control 

12. Motivating workers-cxplaining Company Policy Knowledge 

13. Grant of leave to workers 

14. Laying down promotional policies for workers 

15. Training of workers 

17, Minimise scrap and waste 

18 Product development 

19 Maintaining production records reports 

20. Requisitioning of materials Sc Tools 

21. To supervise production and check various 
operations involved in manufacture of covered 
conductors as per specifications 

22. To supervise operation and maintenance of drying 
oven 

22. Operation of Fire extinguishing equipment 

24 To supervise production and operation of stranding 
* machines paper cutting machines, laying up 
machines, impregnating Plant, Striping machine, 
armouring m/c & lead press 

25. Check the quality of production s.g., size, shape, 
length lay depth/dia. insulation etc., during 
and after processing. 


Sc Skills Shop calculations, Cable specifications, Machine 
specifications and capacities, process operations. 
Machine loading, Production s<^edule, operational 
working of Rod Mill, wear and tear of machine parts, 
working of Rod Mill, wear and tear of 
specifications of finished products, Mechanical hand 
tools, Labour control. Production control, selection 
of dies, defects in dies, Quality control of products, 
stores indenting proved uses, preparation of produc¬ 
tion records, dates and charts, lubrication of machines, 
machine speeds, converstion, tables, specification 
and construction of paper and cotton insulated con¬ 
ductors, care of tools and raw materials. Measure¬ 
ments, Maintenance of Gauges, equipment etc., 
sizes and grades of wires, weights—conversion tables, 
Drying oven-operation and maintenance, testing of 
wires, waste control. House-keeping Leadership 
Discipline, Motivaton of workers, calculation of 
diameters, production quantities, construction/ 
operational details of various production m/cs. 
setting of machines for different operations, manu¬ 
facturing process cyclc/scquencc of operations, 
supervision of operators, preparation of accident 
reports, different types of cables—counts ends of 
cotton and )ute, size of the conductor or core, types 
of different cables and strand processes, lay charts of 
all machines, finish of cables, Bunch and Strand of 
cables, various types of sizes of tapes, various grades 
of insulation, lay tension of rubber, over conductors, 
quality and plasticity of rubber, extruding techniques! 
cure time for vulcanizing, curing cycle. Different 
types of wood-care, inspection, storage and cost. 
Cable drum manufacturing operations and process. 
Carpenter’s tools, ^es, care and maintenance 
Wood working machies working/operation principle* 


m 


Job content/Tasks (Cluster of skills and responsi¬ 
bilities) 


a6. To check lubrication of machines Knowledge & Skills 

27, To check safety guard of machines 

29, To check dies of machines 

29. To check vacuum pumps 

30 To check steam supply 

31, To supervise coiling machines^ production of 
thermoplastic covered cables, braiding^ stranding 
machines, lapping machines, taps cutting machines 
taping machines, core printing machines, cable Ex¬ 
truders, rubber slitting machines, rubber and 
paper printing machines* 

32. To arrange testing of cables* 

33 To arrange repair of equipment under breakdown 

34. To label and despatch materials produced. 

35* To arrange to check rubber for quality and plas* 

^ticity 

36. To check machine running condition, wear and 
tear, 

37. To arrange tools, stores and distribute among 
workers 

38. To read drum shop costing memo sent by Esti¬ 
mator 

39. To supervise the carpenters and manufactxxring 
operations for production of cable drums and cases 

40 Maintenance of sectional records and reports etc* 

4X. Allocation of vehicles to various departments* 

42. Programming and distribution of wires and Semi- 
processed cables, 

43, To ensure correct weighment of materials Work conditions k 

Responsibilities 

44. Arrangement movement of raw materials, Semi- 
processed products drums etc, 

45, To report on the rxinning condition of the vehic¬ 
les and its utilisation. 


Materials, Equipment and Tools used knowledge, ski! 
and responsibilities 


wood working operations, planning for manufacture; 
Operation and maintenance of Auto-vehicles, sound 
knowledge of trouble shooting, repair and main¬ 
tenance of Auto-vchicles, Materials handling equip¬ 
ment for loading and unloading. 

Skill, in : Use of calculating machines and slide-rule. 
Rod Mill operations. Change of rolls, setting 
Grooves, checking section of rods at different stages 
of manufacture, wire mill operation—selection of dies, 
guide workers on machine operations ; To check 
gauges of wires and isolation materials. To conduct 
tests on wires, to operate and maintain drying oven. 
To read Micrometer, to weigh, to set gear mechanism 
set strands, rectify, defects, to read vaccum gauge, tem¬ 
perature Recorder, Ability to perform/demonstrate 
cable manufactureing operations on various production 
machines, to check dimensions of care and insulated 
conductors. Measurements on wood work. Trouble 
shooting of Autto-vehicles. 


WorkinofSce, shop Jlqor, in shits, warm temperature 
near the furnace, abnormal noise of the Mill, loading 
yard and Railway siding* Provided with table & 
chair. There are hazards of fire, burns from steam 
& hot compounds, falling of materials Gets general 
supervision from Engineer and directly supervises 
the work of Crsdtsman under him. 



TECHNICAL THACKERS^ TRAIN WCINSTITOTE, CALOrrf A 


Table tt B J©b Analysis 


Name of Industry INDIAN CABLE Co* Lto., TATANAGAR. 

Eield of Bngg : Mech«rilcal 't Activity t MaSutenancc* 

(^uryey dondueted by Functions—Dcsi^ 
Technidan Titles : Design Draughtsman, Foreman^ Chargehetd, Storelceef^ct FANJWaNI A Drawing Mcch. 

Plant Equipment 
and Tool mdn- 

An Analysis of: t* the cluster of stalls and responsijiilities of technicians tendnOe including 

^Froject development in different engineering activities. Fore ^ Smithy*^, 

fegineeriag Stores 2* the knowledge * skills and attitude/responsibiliues 

recfUired of technicians for development teaching/ 
training curriculum^ 


Job Content Tasks (Cluster of skills and responsi* 
billties) 


Materials^ Equipment and Tools used : K!ii#wledge 
skills and Responsibilities. 


1. Calculations in designing m/c pum, 

2 , Sketching of machine parts. 

3* Drawing of machine parts. 

4* Checking of drawings. 

5* Preparation of weekly duty list for alleeadon ef 

workers to different sections. 

€. Allotment of work to ditoent workers. 

7, Estimation of time of repairs. 

Supervise and guide the skilled workers in rep- 
airing, overhauling, general and preventive 
maintenance of Plant and Production m/cs. 

9* Arrange tools, Spare parts and raw materials. 

to. Maintain discipline among workers. 

II, Prevention of accidents. 

12* Preparation of daily report of repair/wotk done. 

13. Planning and Preparation for sch^uled 
and preventive maintenance* 

14, Guides and supervises the sldflled workers on 
jobs involving machining off spares, turning, 
grinding, shaping dnillsg etc* 

15, Allotment of work on various machineIn ma¬ 
chine shop. 

16. Checks the machine operation in the 
shop, 

ty. Guides the craftsmen in shop otlculation. 

18. MtiiUenance of steamlines# water Hoes, gas 
lines and compassed air lines, 

ip, Fabriouimi of guards, covers, stands etc* 

go. Maintenance of Eght liimaces. 

It* Supervision of Black Smithy, Moulding wel* 
ding and Heat Treatment fobs* 

2a« Supavision of Gas Qmerator* 


pencil, drawing paper sketch pad. Eraser, drawing 
Ink, cotton jute, oils, grease, clearing compounds. 
Drafting m/c. Drawing m/c. Drawing Instruments, 
Gear, paper slitters. Mould boxes, Dies, Cores, 
Hubsd: sprockets, winding drums. Air compressors 
vulcaniscr. Breading m/c extension press scroll, 
speed variator. Traverse screw# Tinning bath,Flaker, 
stranding dc Punching m/cj Twining m/c Tapping 
Head, Capstan and drive mechanism Electric Hoist, 
Hopper, Ducting Air iSitrttlon plant. Wire drawing 
m/cs, stranding ^ atmouring m/<^, enameling talc, 
toruders, Power presses. Rolling Mill, Oil fired 
furnaces, steam Boilers, centrifugal pumps. Gear 
Pumps, Rubber mixing and calendering 
laying up md insulation m/c winding m/c reeling 
m/c overhead cranes, hoists and chain blocks. Machine 
Tools«milIing, Turning, Grinding, Shaping and 
drilling. Power hammers, shearing and Punching 
m/c Wood working m/c Cores tnd^ dies for cable 
extension, laps for Ere drawing dies. Rod mde 
guides, Power driven Hacksaw, Weighing machines, 
Set Squares, Foot-nlle, Protector, slide Rule, 
calipers. Micrometers, Verniers, ^gle P^teator 
levels. Gauges, Hand Tools, Thread Gauges, 


Materials Equipment 
^ Tools used 
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Job Content/Tasks (Clittttf'dfifcHIs and itapon- 
sibfUties) 


Materials^ Equipment & Tool* used : Knowledge^ 
skills and responsibilidet 


23. Supervision of manufacture of Bolts Washers 

24. Maintenance of overhead cranes 

25. Direct Supervision of lubrication of entire 
plants and equipment 

26. Maintenance of weighing machines *slhd4nea* 
suring instruments. 

27. Periodical checking of weighing m/c and 
measuring instruments, 

28. Ohc< 3 drig of} important stored and apar^. 

29. Testing of PressurcT Vessels, Hol9ts> Chain 
Blocks, over head cranes etc. 

30. Study of m/c. installation drawings. 

31. Planning for installation of machines. 

32. Checking of m/c parts/according to spedficatiom. 

33 . Preparation for foundation of machines. 

34. Alignment and levelling of machines. 

35. Fabrication of m/c parts for Installation work. 

36. Control of skilled and unskilled workers 

37. Indenting of materials from stores. 

38. Trial running of m/c after installatin. 

39. Selection and preparation of specifications of 
stores materials. 


Knowledge and skills Feeler gBusn> Electric Megger^ Thermometer, Measu¬ 
ring tap8> 

Prindples of design of machine elements, stresses 
in msacrials and machine .pgrts, Then^ynamics, 
Elementary mathematics, Ttigonbmetry, Geometry, 
Solid Geometry, Algebra, Calculus^ Co-ordinate 
Geometry, Strength of m«terial8. Applied Mechanics, 
Metallur^9 Propcrties of materials, Fhild Mechanics. 
Meteorology, Indian Standard and British Standard 
'Speafications, Preventive and Schedule Maintenance 
Factory Regulations, Labour laws, Rttig and assem¬ 
bling. of marine parts. Lubrication of machines, 
principles and! systems of lubrication, lubricants. 
Grease, oils, Luoicating equipment. Machinery operati¬ 
ons, Hand Power tools. Measuring Instruments, Blue 
Print reading, sketching. Jigs and fictures. Tools & 
Instruments, Workshop Calculations, Estimations 
and operations plannin Pipe lines dc fittings, Plum- 
^mg. Welding, Forjring, Bla<*smithy equipment, 
Tools & Operations, Heat treatment. Shearing and 
Punching m/c operations, alignment of crane rails 
Testing of pressure vessels and lines. Safety reg\ilations 
Weights and measures Act, Leadership House, 
keeping. Principles of Supervision. Communications 
and . Co-ordination, testing of hoists. Materials ins¬ 
pection, working Principles of different production, 
m/c sequence of fitting diff. m/c parts, checking 
of machine parts to specifications, alignment and leve¬ 
lling, Founcation of machines. Fabrication of m/c 
parts. Materials handling equipment. Safety equip¬ 
ment, Precision tools. 

Sketching of machine parts, tasking dimensions from 
m/c pans, laying of drawing, drawing. Fitting and 
assembling of m/c parts. 


40. Inspection of stores for correct quality and 
spe^cations. 


40. Inspection of stores for correct quality speci¬ 
fications. 


41. Stocking and issue of precision tools, Ball 
bearings and painting code numbers. 


42. Stoddn^ of materials in proper lines, tagging 
and pamting code numbers. 


43* Standardisation codification of stores m«* 

terials. 


44. Assist in auditing of stores,' 


Job Contents/Taska (Cluster of skills aud respousl* Materials. Equipment and Tools used : Knowledge^ 

ponsibilities) sldus & responsibilities. 


45. Preparation of stores indents for procurement. Work conditions & 

responsibilities 

46. Maintenance of stores records daily receipt 
books G. R. R*. indents purchase orders 

47* Requirement of stores whose stocks fall 
below minimum level. 

Work in drawing office^ Shop floor and Oflace^ are provided 
with table and chair, work in shifts ; work m noi^ 
atmosphere on the shops ; receive general supervision 
from engineer ; responsible for direct supervision 
of skilled and unskilled workers by dose suidance 
demonstration of jobs done by workers, Respon¬ 
sible for getting work done from workers motivating 
workers, responsible for reporting to Engineer the 
work done in the Section. 
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CBKICAL TEACHERS* TBAIHIKG IKSTIl t)TE> CALCLITA 


An analysis of : x. the cluster of skills and responsibilities of technicians in'difierent^ (Si 

engineering aedv^ea. S 

a, Che knowledge skills and attitudes/responsibilities required of technicians for 

development of teaching/training curriculum* 


Job Analysis 
Tablb II(C> 

(Survey conducted by : 
S« S« Paniwani) 


Name of Industry : INDIAN CABLE Co, LTD.> TATANAGAR. 

Field of Engg,—Electrical : Activity—Production : Functions—Product standardisation. Testing and Qua- 

_ lity Control, Cost Estimation. 

Technicianli Titles^—Technical Assistant, Tester,^Q.C, Inspector, 

Q. C. Chekeer, Estimator. 


Job Content/Tasks (Cluster of skills and respoosi* 
sibilides). 


Materials, Equipment & Tools used : Knowledge, 
skills and responsibilities. 


Standardisation of cable products and cable Materials^ Equips 
design. ment and Tools 

used. 

Preparation of manufacturing instructions^for 
cable of special designs. 

Teclmical correspondence with customers 
on cable performance, 

To conduct electrical tests on cables. 

To check the test results with spedlications. 

Fault location and detection of cables. 

To issue necessary test certificates. Knowledge and Skills 

required. 

To handle external inspection agencies. 

Perform electrical tests for development work. 

To follow the production process and compare 
with process instructions/openition for quality 
control. 

Record the data regarding the quality of pro* 
ducu. 


Paper Pencil, Graph paper, slide rule, knife, H. V 
Control Panels, Insulation Testers and Meggars 
resistance Measurement Bridges. Measuring Ins¬ 
truments. .Ammeters, Voltmeters, Pyrometers, 
y. Schering Bridge. Physical Balance, Micrometer, 
Measuring tape, diameter measurement tapes. 
Hacksaw, foot rule, scales, calipers. 


Spedficaiions of wires and cables. Properties of raw 
materials used in cable industry. Test sUndards for 
cables. Principles of Electricity, construction and func¬ 
tioning of electrical instruments and equipment. 
Mathematical Tables, Trigonometric Tables, Fun¬ 
damental offilcctronics. Cable production processes, 
% process specifications, Basic science of materials. 
Graphical representation of data, distribution curves 
deviation, knowledge of materials like Copper, 
.Mummiumj Cadmium^ tin. Plastic, rubber etc:, 
1 . S. S. and B. S. $. Standards, Test calculations, 
wst economics accounting procedure. Calibration 
of test equipment, accounting procedure. Calibration of 
test equipment, laying out of equipment for tests, Rcad^ 
ing of equipment and instruments listed above, Miao* 
meter measurements, use of electrical measuring instru¬ 
ments. 


Advise production staff on any deviations 
found and advise rectification. 

Procesu the data collected to prepare Quality 
Conuol Charts and graphs. 

Determine the material utilisation and advise 
dates for cost estimation. 

To establish the formulae for arriving at the 
net consumption of a material in a particular 
cable. 

To calculate the projeaed cost of a product 
based on available datas and to forecast the 
profitability of the project. 


Investigation of cost accuracy of standard pro* 
ducts on data reported by shopfioor and ocher 
divisions. 


Knowledge 8 c Skills Specifications of wires and cables 
requited. materials used in cable industry 


ipccifications of wires and cables. Properties of raw 
matenals used in cable industry. Test standards 
for cables. Principles of Electricity, construction and 
funi^oninjs of electrical instruments and equipment. 
Mathematical Tables, Trigonometric TaWes, Fun¬ 
damental of Blectronlcs, Cable production processcss, 
process specifications, Basic science of materials. 
Graphical representation of data, distribution 
^ves and deviation, knowledge of materials, like 
Copper, Alumimum, Cadmium, tin, plastic, rubber 
etc., I. S. S. and B. S S. Standards, Test calculations. 
Cost economics, accounting procedures. Calibration 
of test eq^pment, laying out of equipment for tests. 
Keying of equipment and instruments listed above 
Micrometer measurements, used for electrical meal 
suring instruments. 


i8. Revision of dirca labour cost under each 


Jlf4 


Job contcntfTasks (cluster of skills and responsi- Materials^ Equipment and Tools used : Knowledge 

sibilkies) skills and responsibilities. 


Works conditions 8 c WorklqipSeC) Test House and Shop floor. Possibilities 
operation offinished products due to fluctuations responsibilities ofElectnc shopandlire hazards. Gets general supers 
of P.I. and charge in mappqwer on m^fhines vision from E^giueer, jsnd has to directly supervise 

skilled workers and clerks by close supervisions and 
19. To guide in processing cost sheets (i.eo calcula- actual demtmstration/performance of jobs as required, 

tion of materials contents in finished products 
calculation of despatch drum sizes, calculations 
of direct labour costs. 
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TECHNICAL TEACHERS’ 


TRAINING INSTITUTE, CALCUTTA , , . . , 

Job Analysis 

Table II(L . 
Survey conduct ed by S.S. Panjwani 


An analysis of: i. the cluster of skills and re^nsibilities of technicians in 
different engineering acavines. 

2. the knowledge skills and attitudes/responsibilities required 

of technicisus for development of teachching/training curriculum. 


Name of the Industry : INDIAN CABLE Co. Ltd., TATANAGAR 

55^'d®^“im&f1pteman, Charg?£5riustr,^Sac T^lf o^So/Si 

Maintenance of Gas and Water Plant. 


Job contantlTasks (Cluster of skills and respon- 
bilities). 


Materials^ Equipment and Tools used : Knowledge 
skills and responsibilities 


g. Supervision of the foDowing works : 

(0 Overhauling of Electrical Motors. 

(lO Running maintenance of Rod Mill and 
Paper—Cables Factory, Equipment. 

(tit) Rcwmding of Motors. 

(iv) Running maintenance of Wire Mill and General 
Cables Division Equipment. 

(v) Overhauling of control Panel Boards and Switch- 

gears. 

(vt) Town/Colony electricity maintenance. 

(vii) Installation of lights and Fans. 

(viii) Medium Voltage Installations. 

(ix) Running maintenance of all electrical equpi- 
ment including Control Panels. 


Materials Equip¬ 
ment and Tools 


Different components of Electrical machine, O. C B 
contacts. Power oil. Enamelled wire, insulations of 
different types. Binding wires, varnishes, lubricants 

spare parts of control system. Cables, Overhead 
Copper Conductor, Insulators, Electric Poles 
Switches, Capacitors. Tube lights fittings,Regulators 
of fans, G.I. Pipes, Starters, overhead units, contacts 
Slip-ring, Carbon Brushes, Spare parts of electrical 
Instruments, Electronic valves. Transistors, rectifir^^R 
Capacitors. Megger, AVO Tongs-Tester, Drilling 
mic. Oil testing equipment, oil-making. Varnish 
heat chamber wih temperature control test kmo 
Blow lamp for cable jointing. Ladders for overhe^l 
repairs. Motor, Control Panels, Electric wcldi^ 
m/c. Heaters, Power Capacitors, H. T O r r 
D. c:., N. ■ V. Potentiometer, V. T. V. M.,* Stanl 
dard instruments for comparing, Multimeter. General 
Fitters Tools, General tools for winding, rotor balance 
testing, socketing etc. 


(x) preventive maintenance of electrical Knowledge and Skill 

equipment including Control Panels. 

(xi) Maintenance and repairs of Ammeters, Volt¬ 
meters, Pressure Gauges, Automatic Tempera¬ 
ture Controller, Electrical comiters etc. 

(xti) Maintenance of Telephones, Telephone cxchange^^ 
etc. 

2 . Supervision of Electricians. 

3. General supervisory jobs pertaining to 
administration, discipline, safety, reports and 
records. 


Induction Regulators, Transformers and other 
electrical machines; Duty- cycle and Heatineof 

Motors, Maintenance of O. C. B. and transferers 
Principles of winding, different types and clas... 
of insulation. Knowledge of Electrical machines 
and control systems, overhead, lines, L.T distri¬ 
bution system. Cable jointing, knowledge of air- 
conditioning systems. Safety regulations. aonU- 
cable to el^tnwl appliances. Economics ofinstalUa- 
tions, Wortang, knowledge of Motors. Control 
, II* T* G. C. B., Fundamentals, of workins 
of electrical Instruments, Basic industrial electronics 
Working of telephones and telephone exchanaes 
To dismantle delicate electrical components : to check 
conditions of (winding, bearing etc.; Setting of O C B 
Contracts : to check loading of motors—heitinn 
noise, etc. i loading of motors and transformers. End 
Connections, trial runs of assembled and elected ma¬ 
chines ; Cheung and detecting faults in automatic 
control panels including electronic equipment * ex¬ 
pansion of electrical lines ,* balancing of loads on the 
three phases ; wiring of buildings, tube light fittinKS. 
rep^s of tube, checking of chokes and legulatom • 
to know aecuit diagrams—check and detect faulta 
thereby j to check defective motors and arrange re¬ 
placements etc*; checking of faulty stage in the elec¬ 
tronic instruments, general inspection of instrument 
worfang todetect faulty hnein the net work and relays 
in the telephone exchange. ^ 
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Job content/rftsks (Clusttr of skilla of and responsibi¬ 
lities). 


MatetialSj Equipment and Tools used : Knoiidedge 
skills, 8 c Responsibilities 


Woiks conditions an<i Works in the Electric Repair shop, Instnimcnt repair 

Responsibilities shop in the factory produtlon shops, on doors in the 

township, with risk of mechanical injuries while as¬ 
sembling-damage to delicate parts in assembling, 
heat of rolling Mill, High Voltage hazards, O/H 
line hazards, 440V and 6* 6KV,A.C. hazards. He gets 
general supervision from Engineer but provides clwe 
supervision including demonstration of actual job 
to electricians, fitters, winders and Coolies under him. 
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DIPLOMA EDUCATION IN INDIA 
Questhmudn 


1. Present syDabus and Cnrricnlam: 

1.1. Do you consider the present syllabus and 
curriculum of Diploma Education sititable 
for present day requirement of the indus¬ 
try? 

1.2. If not, what specific changes would you like 
to recommend? 

1.3. Do you feel that the present curriculum 
can be modified to suit the present require¬ 
ment or should it be completely recast? 

1.4. In case it has to be recast do you wish it 
to be broad based or do you feel it 
would be better to have diversified and 
specialised courses? 

1.5. If you favour diversification and spedaliza- 
tion, would you suggest spedalization supe¬ 
rimposed on a scientific broad base or 
would you recommend separate and diver¬ 
sified courses from the very beginning? 

1.6. Should the specialised courses be science 
oriented or technology oriented? What 
would ^ the quantum of madiematics and 
basic science demtent in various courses? 

1.7. K^ping in view the changing needs of the 
industry what are the new courses which 
in your opinion could be introduced with 
advantage? 

1.8. Shotdd small, and independent project 
work based on design, construction testing 
be mtr^uced in the curriculum at the final 
stage of institutional training? 


n. Worfc^p, Laboratory and Drawing Comws: 

2.1. What percentage of total institutional train- 
mg ume is being devoted at present to (a) 

2.2. Do you think that the present allotment of 
^ is satirfartory and serves to give the 

2.3. If not what Ranges do you surest in »s- 

^ as if 

be extensive and repititive in orwr to aive 
a student certain amount of confidence fa 
hjs own capacity to carry out work? 



2.5. Or do you fed that they shoQld have only 
basic workshop practice based on use of 
tools, gauges, operation of simple and con¬ 
ventional machine tools such as lathes, 
drills, shaping machine, metting machines 
different cutting tools, useful processes such 
as soldering, braang, welding, steel metal 
work etc. in the institute leaving task of 
final training in the line of specialization 
to the industries concerned? 

2.6. Or do you think that workshop training 
should better be left with the industry? 

2.7. Should the workshop training in the insti¬ 
tute be uniform for all types of courses ot 
should it be diversified to suit the needs of 
different fields of training? 

2.8. K you agree with the diversified traimng to 
suit different fields w>hat type or types of 
workshop training would you suggest for 
the following industries? 

(1) Heavy mechanical Engineering. 

(2) Heavy Electrical Industries. 

(3) Light Electrical, Electronic industries. 

(4) Refrigeration. 

(5) Structural Engineering. 

(6) Irrigation. 

(7) Instruments. 

(8) Agro-industries. 

(9) Automobile. 

(10) Textile. 

(11) Chemical. 

2.9. Do you consider present workshop equip¬ 
ment in Diploma institutions adequate for 
imparting basic training or training pro¬ 
gramme suggested by you? 

If not what type of equipment would you sug¬ 
gest? 

2.10. Do you feel that laboratory courses as at 
present followed in diploma institutions 
serve any useful purpose in imparting either 
theoretical knowledge or practical train¬ 
ing? 

2.11. Should the laboratory coumes in a poly¬ 
technic be built round (a) measurements 
of basic parameters, (b) setting up of ap¬ 
paratus, (c) Dismantling and erection of 
machines, (d) testing of machines and ap¬ 
paratus for their performance and (e) 
trouble shooting? 

2.12. If you agree, what vnll be your sugges¬ 
tions for reorganising the Laboratory Set 
up? 



2.13. If you favour specialization as suggested 
in Q. 1.5. would you favour Laboratory 
Course to centre round specialized course 
only or should it contain the Laboratory 
courses as at present? 

2.14. What should be the division of laboratory 
time as between Laboratory for specif 
course and general laboratories? 

2.15. There is a general complaint from the em¬ 
ployers that the present polytechnic stu¬ 
dents are weak in drawing and that they 
have very litde idea about modem drav^ 
office techniques or about standard practices 
as envisaged by standard specifications, 
yffiat are your suggestions for improving 
the standard? 

in. Sandwich Coinses* 

3.1. Do you consider that Sandwich courses 
could be run successfully in all polytechnics 
in India? If not where could it be tried? 

3.2. Which of the two types of Sandwich course 
given below would you consider more effec¬ 
tive? 

(a) Sandwich Course for regular students 
recreated by the Educational institution 
and allocated to different industrial 
establishments for practical training 
(Institution based) 

(b) Sandwich course for regular trainees in 
die industry who are given time release 
to join a polytechnic for theoretical train¬ 
ing (Industry based) 

3.3. What should be the tyije of Sandwich ym 
would advocate—a thin layer or a tmck 
layer. 

3.4. Should the theoretical curriculum for Sand¬ 
wich courses be tailored to suit the types 
of training in industrial establishments or 
should it be broad based? 

For instance in Durgapur where there are 
Steel Industry, Optical Glass Works, Coke 
Ovens, Fertilizer Factory, Machine Tool 
Indus^, Boiler Making, Electrical 
Machines, Hectronic Industry—should 

a polytechnic run specialized courses in 
all these branches to cater for compara¬ 
tively small number of students in each 
specialization or should it run general 
basic courses in Mechanical, Electrical, 
Civil, Chemical and Met? If you agree 
what wfil be your suggestions about insti¬ 
tutional set up? 

3.5. ^ould tile Institution conduct basic work¬ 
shop training to these students? 

3.6. Would you advocate appointment of part- 
time lecturers from industry? 

IV. In-phiit Tnrining 

4.1. Is “In-plant training” necessary for proper 

training d technicians? 
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4.2. Is “Implant training” as at present avail¬ 
able, useful or desirable? 

4.3. In case you feel that in-plant training is 
necessary but is not useful in its present 
form what would be your suggestions to 
make it effective? 

4.4. What role can educational institution play 
to make in-plant training reallv effective? 

4.5. How do you propose to plan, organise and 
supervise in-plant training? 

4.6. How would you make in-plant training and 
specialized courses in institute complimen¬ 
tary to each other? 

4.7. Do you feel that “a period of compulsory 
in-plant training” should form an integral 
part of Diploma education and that success¬ 
ful completion of this training should be a 
'precondition to award tof diploma? 

4.8. If it to be a precondition, it will be neces¬ 
sary to find suitable placements in industry 
for all students and to provide adequate 
subsistance allowance, hostel accommoda¬ 
tion etc. for all of them. Do you think 
that this is feasible proposition or does it 
pose unseen mountable problems, ruid make 
the scheme unworkable? 

V. Educational System 

5.1. Do you advocate annual sessional or semes¬ 
ter system? 

5.2. It is complained that the method of teaching 
followed at present is based on lectures and 
does not provide for any tutorial, seminar, 
follow up or continuous assessment. 

Do you consider the introduction of tutorial and 
progressive assessment of students essential 
for better education? 

5.3. If yes, should any weightage be given to 
tutorid work or assessment in the way of 
marks, credits etc. If yes, what should be 
the percentage of this credit? 

5.4. Do you consider a final examination at the 
end of a semester, session or year neces¬ 
sary, in addition to assessment as envisaged 
in Q. 2.1 

5.5. What should be the marks or credit assigned 
to the examination? Do you envisage any 
difficulty in the way of introduction of these 
systems and methods suggested in Q.l to 
Q. 3 above? 

What are they? 

5.6. In case you do not find anything intrinsi¬ 
cally unsound in the present system—do 
you feel that some changes major or minor 
in the present educational and examination 
system could be intr'siuced with advan¬ 
tages? 
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K yes, suggest such changes as you fconsider 
necessary. 

VI. I>uration of Courses 

6.1. Do you agree with the suggestion that the 
present duration of diploma courses viz. 
3 j;ears in the institution without practical 
training in industry is too short for any 
realistic and useful training acceptable to 
the industry? 

6.2. What, in your opinion, should be broad 
distribution of available time (in number of 
hours as also percentage) between. 

(a) Theory or lecture classes including tu¬ 
torials 

(b) Laboratory courses 

(c) Institutional workshop training. 

6.3. What should be duration of practical train¬ 
ing in industry? 

Do you feel that the duration of diploma train¬ 
ing should be uniform for all courses or 
should it depend on the subject of speciali¬ 
zation or nature of course? 

6.4. Do you consider it possible to vary the 

. duration of training in an institution with 

varying admission qualifications viz. 
Higher Secondary with lienee and Mathe¬ 
matics, Higher Secondary with Technical 
subjects, a pass in Junior Technical School, 
final I.T.I. training with trade specialization 
and with School Final Examination. If 
you agree, what would be your concrete 
suggestion regarding course structure viz. 
preparatory course, Basic training specializ¬ 
ed training etc.? 

VII. Miscellaneous 

7.1. Do you think that there is need for study 
of humanities and social sciences in poly¬ 
technics? 

7.2. As the products of the polytechnics will be 
employed as first line supervisory staff. 
Do you consider it necessary that. thev 
should have good command over the langu¬ 
age and should develop power of communi¬ 
cation? 

If ypu agree please suggest course block to he 

■ incorporated in the curriculum with time 
involved. 

7.3. Should you advocate inclusion of courses, 
group discussions <'r seminars on subjects 
such as 

(a) Managerial functions 

(b) Safety practices. 

7.4. What are your view about the importance 
of co-curricular and extra mural activities 
in polytechnic education? 
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RESPONSES TO QUESTIONNAIRE SENT TO 
POLYTECHNICS IN INDIA 

Summary of Findings* 

I. Present syllabus and curriculum 

The opinion that the present syllabus and curriculum 
is not suitable for present day requirements of the 
industry is significant 

Specific changes that are suggested to make the 
course more useful are many but only two of themi 
viz., (1) the course should be industry/job/field protK 
lem oriented, and (2) the course should have a practi¬ 
cal bias are more frequently uttered. 

Though opinion is almost eaually divided between 
modifjfing the present curriculum and recasting it 
completely, there is indication that demand for 
change moderate or complete, is universal. 

This general demand for change has come out as a 
desire (1) to make the course broadbased throughout, 
(2) to start on a broadbase and go diversification and 
specialization as students more from year to year or 
Semester to Semester in a course, and (3) to start 
diversification even from the beginning. The opinion 
is more in favour of diversification from the beginning. 
But this point of view is contradicted immediately 
in the next response where diversification and specia¬ 
lization is liked to be superimposed on a scientific 
broadbased instead of having it from the very 
beginning. This would mean that a high majority of 
respondents demand diversification and specialization 
as a must but super-imposed on a broadbase. 

Of course, diversification and specialization should 
be technology oriented as per the wishes of most 
respondents. 

Basic Sciences m technician courses should serve 
the purposes they are intended to i.e. applied content, 
and a minimum of them is considered suflScient. The 
dptniqns that tne present content is adequate is also 
prominent. 

More than 150 new courses are asked for by the 
respondents of which the need for “electronics, auto¬ 
mobile engineering refrigeration agricultural engineer¬ 
ing, architecture and town planning, production tech¬ 
nology, instrumentation and control, telecommunica¬ 
tion. chemical engineering, foundry enifinecring, irriga- 
t?an, tool mating, public health engineering, construc¬ 
tion technology, agro-industries, radio engineering, 
marine engineering, structural engineering, welding 
and metallurgical engineering” appears signiveant. 

Many of (he respondents accept the proposition 
that smatl and independent project work on design, 
construction and testing is necessary for students to 
do at the final stages of institutional training. 


II. Workshop, Laboratory and Drawing Courses 

The model demand of time for workshopl training 
is 11—^20 per cent, whereas it is 16—^20 per cent for 
Laboratory and Drawing courses. Whete^ a totgl time 
for all the three together is demanded it it 41—50 
per cent. Hie average time demand stands tome* 
where around 15 per cent for each. 

Half the number of respondents feel that present 
allotment of time is satisfactory which the other half 
are of a different opinion and the demand for increase 
in time for all the three is significant. 

Many want a change in the curriculum without 
recommending anything specific here and some want 
it to be more practical oriented. Again regarding 
training methods in the institution the opinion is in 
favour of mating it industry/job oriented. 

The majority Opinion is in favour of making work¬ 
shop tmning'extensive and repetitive, Hiepe is no 
clear consensus of opinion whether to leave the task 
of final training in the line of specialization to the in¬ 
dustries concerned but about general workshop tfain- 
tng a high majority feels that it should not be left with 
the industry. Of course a fraction of this majority 
allows the industry to do a part of it wherever neces¬ 
sary. 

In the case of keeping training with the institutimi, 
opinion is very significantly in favour of making it 
diversified to suit tfie needs of different fields of train¬ 
ing. 

General suggestions for all the eleven industries 
named include (1) the collection of opinion from 
industries, (2) general basic workshop training in 
them, and (4) training in industries. For (1) heavy 
mechanical en^neering respondents prefer (a) to 
gather opinion from &e. industry, (b) machine shop 
and tool room practices. For (3) light electrical, 
electronic industries repair and maintenance is the 
prominent response; for (5) structural en^eeria||, 
welding technology, fabrication and design are signi¬ 
ficant responses; for (7) instruments again repair and 
maintenance is the significant response, as also for 
(8) agro-industries and (9) automobile industry. 
Amone the responses for (2) heavy electrical indus¬ 
tries, windiner ap'proaches sijmificance also for fS) 
lig^t electrical, electronic industries wring and solder¬ 
ing. and for (4) repair and maintenance approach 
significance, for (6) irrigation, for (10) tei^e and 
for (11) chemical engjnecrine no response appears 
significance. Taking all the 11 categories togetiier it 
aopears that repair and maintenance can become a 
si^ificant demand. 

Except for minor changes in equipment, adminis¬ 
tration, maintenance and repair of equipment, the 
'ooinion significantly appears to be that present work- 
shopS equipment is adequate for imparting basic train¬ 
ing or the kind of training suggested by respondents. 
No common suggestion is forthcoming from those who 
consider that the present equipment is inadequate. 


♦These summaries are based on data available in the tables in Appendix I. 
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Laboratory courses, as at present followed, appear 
useful to a significant number of respondents, Yet 
most of them agree to have the courses built round all 
the five viz. (a) measurenient of basic parameters, 
(b) setting up of appratus, (c) dismanting & erec- 
tbn of machines, (d) testing of machines and appa¬ 
ratus for their performance, and (e) trouble-shoot¬ 
ing. The suggestion to have, all these courses in the 
laboratory is significant while they recommend steps 
to reorganize the laboratory set-up. Othr significant 
recommendation include that (1) there is no need 
to change the present set-up. (2) equipment for train¬ 
ing assembly and dismantling and (3) more equip*- 
ment are to be acquired. 

Opinion is divided between having the laboratory 
course centre round specialized courses and keeping 
it as it is now. Again opinion does not crystallige 
either for more emphasis on special laboratories br for 
general laboratories. 

The, most significant suggestion to improve the 
standard of drawing is to improve teachers and their 
techniques of teaching. Other significant suggestions 
include (a) provision of mbdern drawing office tech¬ 
niques, (b) utilizing ISI standards and (c) teaching 
through miodels and other wsual aids. 

III. Sandwich Courses 

The feeling that Sandwich courses could not be run 
successful in all polytechnics is very significant and 
the opinion that they can be run (1) where a large 
number of industries are available and (2) in Poly¬ 
technics situated near industrial townships is promi¬ 
nent. 

Opinion in choosing Sandwich Courses is divided 
between regular studies from the institute going to 
the industry and regular trainees from the industry 
attending the institute. Again opinion is almost 
equally divided between a thin layer and a thick 
layer type of Sandwich Course. 

The theoretical curriculum should be broadbased 
and it should not be tailored to suit the types Of 
trainine in industrial establishments is the significant 
opinion of respondents. ^ no clear suggestion has 
come up to organize the polytechnic se,t-up. 

Basic workshop training is demanded to be ^ven 
by the institute by a majority of respondents and a 
still higher majority agrees to have part-time lectures 
from the industry to teach in polytechnic. 


IV. In-plant Training 

Most of the respondents think that in-plant train¬ 
ing is necessary for the proper training of technicians. 
Many find that it is not available now but highly 
desirable in 'bolvtechnic education. Ooinion is divided 
as to what is obtained as in-plant training now is use¬ 
ful or not. 


The suggestions to make in-plant training useful 
include (1) that supervision of in-plant training by 
staff is necessary and (2) that there should be a 
training officer in polytechnics for organizing int-plant 
training. 

“Provide supervision by institute staff” and “im¬ 
prove institute-industry contact and collaboration’’ are 
the stock answer to queries on the role of educational 
institutions in making in-plant training effective and 
On the manner in which the institution can plan, 
organize and su’p’ervise it. Again, in order to make 
in-plant training and specialized courses in the institute 
complementary, the main , suggestion is institute- 
industry co-operation and the next one is provision 
facilities in industries for training students in 
electives. 

A high majority feels that a pe,riod of com^lsiory 
in-plant training should form an integral part of 
Diploma education and the successful completion 
of this training should be a precondition to award a 
diploma. Many feel that in-plant training will be 
feasible if suitable placements in industry for all 
students can be made and other amenities like sub¬ 
sistence allowance, hostel accommodation etc., are 
provided. 

V. Educational System 

Respondents are in favour of the Semester system. 
Almost all of them consider that the introduction of 
tutorials and progressive assessment of students are 
essential for better educatien. 

The model response is that 50 per cent of total 
marks should be assigned to tutorials and progressive 
assessment in the evaluation of student performance. 

Of course, most of the respondents consider that 
a final examination at the end of a Semester, session 
or year is necessary. It should have 50 per cent 
credit in marks or grades in the final evaluation. 

_ Many of the respondents feel that there will be no 
difficulty in introducing the new system of evaluation. 

Regarding opinion about anything unsound in the 
present system, it appears that many feel that a 
change is necessary; some others think that the pre¬ 
sent is alright; and a further few consider that 
the instroduction of the Semester system will do 
good to diploma education. 

VI. Duration of Courses 

There is no clear 'opinion about the duration of 
existing diploma courses as to whether it is too short 
for any realistic and useful training acceptable to the 
industry. 

About 40-50 per cent of the total time or about 
20 hours per week appears to be the modal demand 
for the theory and lecture classes including tutorials. 
The demand is for 20^30 per cent only of total time or 
6 hours a week, for laboratory courses, and again 
20-30 per cent of total time or 6-9 hours a week for 
workshop training—as can be seen from the modal 
responses to these questionnarie items. Though the 
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respondents were not asked about the time they need 
for Drawing, many of them have suggested 6 hours 
for it in the weekly routine. 

Many consider that a period of one year of practical 
training in the industry will be pro^r, and almost an 
equal number think that six months will be alright. 
Su^estions include that the practical training in the 
industry need not be at a stretch. 

Opinion, is fairly equally divided between keeping 
the same duration for aU courses and having 
different durations for different subjects depending on 
the subject of specialization or nature of coune. 


The majority r^inion is that the duration of train¬ 
ing in an institution with having admission qualifica¬ 
tions should be uniform and it cannot be varied. This 
opmiofl is significant. If at all coune duraffon is to 
be varied depending mi adffliasioo qualifications, the 
only significant suggestion is that students with higher 


qualifications can be allowed to strip certain basic 
content and pibrhaps save a Semester or so. 


Opinion about the need for the study of humanities 
is divided but it approaches significance in favour of 
having humanides in diploma educadon. At the same 
dme the demand that polytechnic diplomates should 
have command over language and develop power of 
communication is significant. The only significant 
suggestion here is that language study should be made 
compulsory in diploma education. 


Most, of the respondents think that courses, gfoup 
discussions, and seminars on managerial functions and 
safety practices will be useful. 


Regarding their views about co-curricular and 
extra-mural activities in polytechnic educadon. res- 
nondeents feel that they shoul(] be encouraged. • and 
they are necessary, even essential, as well as desirable. 



appendix Vi 


Illustrative Curriculum Outlines 

The lollowing cuniculium outlines are given ifor 
purposes ot illustrating how, within the general guide¬ 
lines ot Chapter V, curricula may be framea lor 
diversified luU-time, sandwich and part-time diifioma 
courses. They are not intended as standard ones or 
as models to be uniform^ followed. Diversification, 
or specialisation in a limited range of sub-fields of a 
major branch, is provided through 4 elective subjects 
to be choseo' from among any of a number of groups. 
The 4. electives represent 360 theory hours in a total 
of about 1800 hours of theory in a full time course. 
The remaining 1440 theory hours (or 80 per cent) 
which are common to all the diversifications are allot¬ 
ted to subjects which form the broad base common 
to the entire branch. 

Neither the titles of the diversifications nor the 
elective subjects are intended to be taken as standard 
ones or the only possible ones. Other and different 
electives and different groupings are possible and 
will indeed be necessary in accordanse with the 
changing needs and situations of different polytech¬ 
nics. The only guide line is that in framing a ^oup 
of electives narrow specialisation should be avoided. 

As for the subjects forming the broad base namely 
the General Studies, Science and Applied Science 
Subjects, and Technical Studies (other than electives) 
while some rearrangements are jrassible with reference 
to the number and titles of in^vidual subjects and 
the times allotted to each subject and its location in 
the three year period, their overall content is less 
likely to \>c inflenc^ by local needs or conditions. 
The syllabi of individud subjects and their levels 
and orientation, may of course bet franrcd differently 
in different polytet^inics. 

Likewise a major part of the General Studies and 
Science and Applied Science Subjects will be found 
to be common to all the branches. The specific con¬ 
tents of these subjects may be framed to suit the 
needs of each branch and specialisation. 

About 40 per cent of the total curricular time in 
a full-time, course is allotted to practice, a su1>stantial 
part of which being devoted to me field of diversifica¬ 
tion. This allocation could vary within certain limits 
depending on the nature of the branch and diversi¬ 
fication. 


Project work has been given due emphasis in 4i 
the outlines. 

The durations of the courses are assumed as 
follows, which represent the basic minima: 

Fuft^time course: 3 Years: 30(X) contact hours 
(at 1(XX) hours per year). 

Sandwich course: 3 1|2 Yrs.: 3500 hours (at 
1000 hours per year) of which 1000 fOrin 
In-Plant^Traiaing. 

Part-time course: 4 Years: 1800 hours (at 450 
hours per ye«r). 

In the sandwmh coums, while the theory subjects 
and time allotted to them remain nearly the same as 
in the full-time course, there is a considerable reduc¬ 
tion in the time afiott^ to practice within the insti¬ 
tution. Institutional practical work jn this case will 
cover only such of the specialised laboratory and de¬ 
sign drawing work as wbU as the basic workshop 
training wUch cannot be generally arranged under 
Industrial TraifiiOg. Variations in the practical con¬ 
tent are therefore to be e:q>ected depending on the 
kind of industrial training facilities available. The 
arrangement ot die sandw^ periods and their num¬ 
ber a^ duration will depend entirely on local condi¬ 
tions in respect of industrial training and therefore 
the outlines do not spet^y any particular sequence 
or duration of individual sandwich layers. Project 
work in the. case of sandwich courses should be done 
partly in the institution and partly in the industry. 

As in Sandwich courses, in part-time degree courses 
also, the theory subjects remain more or less the same 
as in the full-time courses; however since the student 
is expected to be mature and is in any case exposed 
to much of the technology in his day to day work, 
the nuntixr of hours he needs %o instruction in 
any subject is much less than for a full-time student. 
Sir^arly much of the descriptive portions of the 
technics subjects oduld be cut out. These consi¬ 
derations have teen taken into account in fixing the 
time allotment for each subject. The practical work 
in the part-time course is restricted to such of the 
areas which normally do not form part of the work 
of the student in hfs work sitemtion. 
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CIVIL ENGINEERING : 3 YEAR FULL-^TIME COURSE 
(Diversification through electives) 


Kind of subject! sxid Coatect Hours per year 

total allotted hours. Subjects ■ . . ■ ■■■ 

I Year II Year III Year 


GS . English .... . .xoo 

300 * Humanities, Management and Administration . xoo lOO 

(xo%) _;__ 

SAS * Applied Mathematics . 120 

510 Applied Sciences 90 

(17%) Engineering Mechanics . 90 

Science Lab. 120 

Applied Mechanics and Graphic Statics.. . 90 


TS 

990 

(33?0 


P 

1200 

(40%) 


Electrical and Mechanical Technology 90 

Geotcchnique—I 90 

Geotechnique—11 . 60 

Construction Materials and Practice. 90 

Structural Design Fundamentals . 60 

Hydraulic Engineering .. 60 

Elective—I . .. 90 

Transportation Engineering. .. 90 

Quantity Surveying, Contracts Specifications . ., .. 90 

Elective—II . .. .. 90 

Elective—III . .. 90 

Elective—IV. .. .. 90 

Engineering Drawing 180 

Workshop Practice 120 

Civil Engineering Drawing. 120 

. Structural Design & Drawing . 120 

Geotcchnique Lab/Practice lao .. 

Materials & Structures Lab. ... * 90 

Elective Design, Drawing/Office ... xao 

Elective Lab/Practice .. i2o 

Hydraulic & Electrical Lab. .. 90 

Project Work. .. 120 


3000 (100%) 


Total xooo 1000 looo 


GS • ' • General Studies 

SAS « Science and Applied Science Subjects 

TS . . . Technical Studies 

P . Practice 
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CIVIL ENGINEERING : 3 ii 2 YEAR SANDWICH COURSE 


Kind of subjects and 
tptal allotted hours 


Subjects 


Institutional contact hoots 


I ir 

Year Session 


Ill* 

Session 


(t 4 -«%) 


TS 

930 

(a6-6%) 


( 22 * 3 %) 


English . 

Huxninitie8> Mftnagement And Adtninistrition 


Applied MathemAtici 

Applied Sdencei. 

Engineering Mechanics 
Science Lab. 

Applied Mechanics tnd Graphic ^tttics . 


Electrical and Mechanical Technology . 
Gcotechniqu ^-1 ♦ . . 

GeotechnJque^II a • • 

Construction Materials and Practice 
Structural Design Fundamentals 
Hydraulic Engineering 

Elective—I . 

Transportation Engineering « 

Quantity Surveying^ Contracts Specifications 
Elective ■ II • , * • • 


Elective *—*111 . « • • 

Elective—IV .... 

engineering Drawing 
Workshop Practice 
Civil Engineering Drawing 
Structural Design & Drawing 
Geotechnique LablPractice 
Materials & Structures Lab. 

Elective Design^ Drawing Office Lab. 
Hydraulic & Electrical Lab. 

Proiect Work 


1000 (28-5%) IN-PLANT TRAINING^* 


500 (100%) 


TOTAt lOOO 750 750 


General Studies 

Science and Applied Science Subjects 

Technical Studies 

Practice 

Students should spend the last term of the course for a period of not less than 3 months^ in 
the institution 

IN-PLANT TRAINING may be suitably sandwiched and the number of sessions decided 
in accordance with local conditions. 
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CtViL folGINBERINO : 4*YEAR PART-TtME COURSE 


Kind of subjects 
and total allotted 
hours. 

Subjects 




Contact hours per y^; 

I Year II Year III Year 

tv Year 

GS 

EngUih . » . , 


« 


90 

% ♦ ■ 

.. 

.. 

370 

Humtmties^ Management and Adminiatritlon 



• 

*• 


90 

90 

SAS 

Applied Mathematics .... 




90 

,, 



360 

Applied Sciences « « • . 




90 

., 

., 


f20%) 

Engineering Mechanics . . « « 




90 

.. 

♦, 



Applied Mechanics ind Graphics Statics 





90 

•• 



Electrical and Mechanical Technology . 





60 




Geotechnique—I , . . . 



• 


60 

. • 



Geotechnique—II . , • . 

9 


e 


,. 

60 


TS 

Construction Materials and Practice 

e 

• 

• 


60 

,, 


730 

Structural Design Fundamentals 

• 

• 

s 


60 

•• 


(40%) 

Hydraulic Engineering • • » • 

• 

• 

a 


a 

60 



Elective—. 



• 


♦ 

60 



Transportation Engineering 

• 


• 



60 



Quantity Surveying, Contracts^ Specifications 



• 



60 



Elective—II . 

s 


« 



,. 

60 


Elective III • , * . 

• 


• 



. ♦ 

60 


Elective— Iv . 



• 



- 

60 


Civil Engineering Drawing 



# 

90 

. * 

.« 

• « 


Structural Design & Drawing 



• 

• • 

60 

•. 

a a 

P 

Materials and Structures Lab. 



• 


60 


a a 










450 

Electrical & Hydraulic Lab. 

• 

• 

f 

* • 

•• 

6c< 

a a 

(* 5 %) 

Elective Design, Drawing/Office/Lab. 



• 




90 


Project Work . 




•• 

- 

•• 

90 

00 (100%) 

Total 


• 


450 

450 

450 

450 


GS • General Studies 

SAS . . • Science and Applied Science Subjects 

TS • Technical Studies 

P . . . Praatice 
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ELECTIVES (CIVIL ENGINEERINGS 

(Four electives should be chosen under any one of the diversiiications) 

Diwsification : Building Technology 
I* Building Services 
2» Building Planning and Design 
3, Building Construction Engineering 
Structural Design and Detailing 

5. Specifications^ Standards, Codes, Byelaws, Rules and Regulations 

6. Concrete Construdon and Technology 

Oiversification ; Architecture & BuUdm Construction 

1. Architecture 

2. Archiectural Materials 

3* Functional Design of Buildings 
4« Architectural Construction 5 c Building Services 
5* Structural Design and Detailing 

6. Specifications, Standards, Codes, Byelaws^ Rules and Regulations. 

Diversification : Public Health 6f Municipal Bngineering 

1. Ground ^ater Bngineering 

2. Water Supply Engineering and Practice 

3. Waste Water Engineering and Sewerage Praedee 

4. Plumbing, Headng and ventlladon 

5. Water supply and Sanitary Bngineering Structures 

6. Specifications, Standards, Codes, Byelaws, Rules and Reguladons. 

Diversification : Construction Technology 

1. Constnicdon Materials and Quality Control . 

2. Construedon Plant and Equipment 

3. Construedon Management 

4. Construction Methods 

5. Quandty Surveying, Estimating, Specifications 

6. Structural Design and Detailing 

Some of the other diversificadons which could be offered through suitable electives are 
(0 Under-Water Structures 
(tO Soil Engineering 
(lu) Bridge Engineering 
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ELECTRICAL BNOINlffiRING : 3-YEAR FOLL-TlMB COURSE 
(DhernficJtion thr-ugh ilietiv$s) 
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ELECTRICAL ENGINEERING : 3 1I2 YEAR SANDWICH COURSE 


Institutional ccmtact hours 

Kind of sublceis and Subiects - - ^ 

total allotted hours I Year II Session/III* 

Session 


GS 

280 

(8%) 

English . . • 

Humanities, Management and Administration 



a 


too 

90 

90 


Applied Mathematics 

. • 




f 


120 

,, 



Applied Sciences 

a ♦ 

• 


4 


• 

90 

. • 


SAS 

Engineering Mechanics 


a 


a 

• 

a 

90 

.. 

•. 

690 

Electrical and Magnetic Circuits—I 

• 


a 

a 

a 

00 

. • 


(20%) 

Electrical and Magnetic Circuits^IT 

a 


a 

• 

a 

.. 

90 

• ♦ 


Elec. Bngg. Mathematics 

. 

9 


• 

• 

9 

«. 

90 

a 9 


Science Lab* 

• 






120 


• • 


General Engineering 

. 

♦ 



9 


90 

.. 



Elec. Bngg. Materials 


a 



9 


. ♦ 

90 



General Elec. Engineering 


• 

• 

• 

a 

9 

.. 

90 


TS. 

Fabrication Techniques 

• • 



a 

a 

a 

• • 

• 

60 

780 

Elec. Measurements 

• * 



• 

a 

a 

• • 

• 

90 

( 2 Z%) 

Elective-^I 

m ♦ 




a 


90 

9 • 



Elective—II . 

• a 




a 


• • 

• 9 

90 


Elective-—III 

• • 




a 


• • 


90 


Electlye—IV 




a 

a 


•• 


90 


Engineering Drawing 

• • 

• 


a 

a 


280 


•. 


Workshop Practice] 

• • 

a 


# 



120 


«. 

P 

Electrical Lab. 

• 

a 






90 


750 

Design and Drawing — I 

* • 

a 



• 



220 

.. 

( 21 * 5 %^ 

Design and Drawing—II 


a 



a 

a 

• • 

* • 

90 


Elective Lab.* 

• • 

« 



9 

a 


*• 

60 


Project Work 

* • 

a 



a 

• 

- 

•• 

90 

1000 (28's?^') 

IN-PLANT TRAINING** 










3500 (100%) 



Total 



• 

2000 

750 

750 


GS • . • General Studies 

SAS • . . Science and Applied Science Subjects 


TS . • . Technical Studies 


P 


Practice 


* « , . Students should spend the last term of the course, for a period of not less than 3 

months, in the institution. 

. IN-PLANT TRAINING may be suitably sandwiched and the number of 
sessions decided in accordance with local conditions* 
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ELECTRICAL ENGINEERING ; 4 YEAR PART-TIME COURSE 


Kind of subjects and 
total allotted hours 


Subjects 


Contact hours per year 


I Yn II Yr. HI Yr IV Yr. 


GS 

170 

( 15 %) 

English . 

Humanities. Management and Administration 

• 


90 

•• 

90 

90 


Applied Mathematics 

» • ♦ 



90 



a » 


Applied Sciences 

• 


♦ 

90 

• • 

«• 

a • 

SAS 

Engineering Mechanics 

• 

a 

e 

90 

. • 

•. 

• a 

540 

Electrical and Magnetic Circuits—I 

• 

• 

• • 

90 

a a 

. • 

(30%) 

Electrical and Magnetic Circuits—II 

f 

• 

« • 

90 

«• 

,« 


Elec. Engg. Mathematics 


e 

• 

• • 

90 

•• 

- 


Elec. Engg. Materials 

• • • 



.. 

90 




General Elec. Engineering 

• « « 



.. 

.. 

90 

• • 


Fabrication Techniques 

• • « 

• 

# 

.. 

.. 

60 

• a 

TS 

Elec. Measurements 


• 

• 

. • 


60 

a a 

540 

Elective—I 

• a » 

• 

« 

.. 

♦, 

60 

a a 

(30%) 

BlecUve—II 

« • • 

• 


.. 

., 

•« 

60 


Elective-Ill 


a 

• 

.. 

. • 

,« 

60 


Elective—IV 


• 


- 

.. 


60 


Engineering Drawing 




90 




P 

Electrical Lab. 

• « • 

• 

• 


90 



450 

Design and Drawing—I 


• 

• 


• a 

90 


(15%) 

Design and Drawing — II & Elective Lab, 


a 

. • 

« • 

.. 

9 C 


Project Work 

. 

• 

• 

- 

- 

•• 

90 

x8oo (100%) 

* 

Total . 



450 

450 

. 450 

450 


GS 

SAS 

TS 

P 


General Studies 

Science and Applied SciencelSubjects 

Technical Studies 

Practice 
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ELECTIVES (ELECTRICAL ENGINEERING) 
(Four electives should be chosen under any one of 
the diversification) 

Diversification: Industrial and Applied Electronics 

1. Electrical Measurements and Instrumentation 

2. Applied and Industrial Electronics 

3. Semiconductor Devices and Applications. 

4. Relay Devices. 

5. Operation and Maintenance of Electrical 

Apparatus. 

6. Computers and Applications. 

Diversification: Power System En^eering 

1. D.C. and A.C. Machines. 

2. Transmission and Distribution. 

3. Generation. Protection and Switchgear, Eco¬ 

nomics. 

4. Utilization of Electrical Energy. 

5. Power System Analysis and Carrier Commu¬ 

nication. 

6. Operation and Maintenance of Electrical 

Apparatus. 

Diversification: Electrical Machine Manufacture 

1. D.C. and A.C. Machines. 

2. Prime Movers. 

3. Design of Electrical Machines. 


4. Manufacturing Engineering. 

5. Operatbn and Maintenance of Electrical 

Apparatus. 

6. Production Technology, 

Diversification: Industrial Drives and Controls • 

1. D.C. and A.C. Machines. 

2. Electronics Principles and Circuits and Applied 

Electronics. 

3. Principles of Feedback Control and Control 

System Components. 

4. Electric Machinery ContioL 

5. Electrical Measurements and Instrumentation. 

6. Utilization Electrical Energy. 

Diversification: Communication Engineering 

1. Networks, Lines and Fields 

2. Communication Engineering 

3. Electrcmics Principles and Creuits and Semi¬ 

conductor Devices and Applications. 

4. Microwave Engineering. 

5. Antennas. 

6. Radio, Radar, and Television Engneering. 

Some of the other diversifications which could be 
offered through suitable electives are: 

(i) Bio-Medici Electronics. 

(ii) Computer Technology 



mechanical ENGINEERING; 3 YEAR FULL-TIME COURSE 
(Diversification through electives) 


Kind of subjects and 
total allotted hours 


Subjects 


Contact hours per year 

n Yr. nl Yr. 


GS 

300 


English . 

Humanitiesi Management and Administration 


xoo 


100 


XOO 



Applied Ma^ematica 


» » 




X 20 



SAS 

Applied Sciences , 

» 

• # 

a 


a 

90 

4 , 


5X0 

Engineering Mechanics 


« a 

f 


a 

90 

a a 

4 4 

( 17 %) 

Science Lab. 


• a 

a 

a 

a 

X 20 

a a 

4 4 


Applied Thermodynamics 


• • 

a 

a 

a 

•• 

90 

*• 


General Ex^peexing 


« • 

a 

a 

♦ 

90 


.. 


Electrical Technology 


• • 

* 

a 

• 

90 

, * 

a a 


Metrology Sc Quality Control , 


• » 

a 


# 

a a 

90 

• • 

TS 

MaouAicti^inf Tflch.—I 


» 9 

a 

a 


. . 

6o 

• • 

990 

Manufaetpeing Tccji .—11 


• • 


a 


«. 

.• 

90 

( 33 %) 

Metallurgy and Materials 


• « 




.. 

6 o 

. 4 


Mechanics of Machines 


• . 




.. 

6 o 

a a 


Electfvfr—I 


• • 




.. 

90 

a a 


Plant Engineering 


a a 



a 

.. 

« a 

VO 


Elective — II 


a m 



a 

.. 

a a 

90 


Elective—III 


a a 


a 

a 


a • 

90 


Elective—IV 


• a 


a 



•• 

90 


Engineering Drawing 


a a 


a 


i8o 

a a 

a a 


Workshop Practice—I 


• a 


a 

a 

120 

• a 

a a 


Workshop Practice—II 


a a 


a 

a 

.. 

150 

a a 

P. 

Workshop Praedea-—II 


a a 



a 


a a 

Z20 

1200 

Design and Drawing—I 


• a 



a 

•• 

X 50 

. . 

( 40 %> 

Design and Drawing—II 


• f 



a 


.. 

Z20 


Electrical & Mechanical Lab. . 


a a 



a 

.. 

X50 

a a 


Elective Lab. 


• a 




•• 


90 


Project Work 


• • 





•• 

120 

3000 (100%) 



Total 

• 


• 

1000 

1000 

xooo 


GS 

SAS 

TS 

P 


General Studies 

Science and Applied Science Subjects 

Technical Studies 

Practice 
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MBCHAKICAL fiNGINBERIKO : a z /2 YEAR SANDWICH COURSE 


Kind of subjects and total 
allotted hours 

Subject 

Institudoaal Motact iMUta 

I II III* 

Year Setaion 

os 

Boyish . .. 

. too 

• • 

«• 

aSo 

(8%) 

Humanities^ Mangement and Administration 

• , • • 

90 

90 


AcoHed Mathematics . 

. 120 

*. 

• • 

$AC> 

Applied Sctenoes . 

9 C 

• • 

• • 

5 X0 

Engineering Medumics 

90 

•« 

•« 

(U* 5 %) 

Sdenoe Ltb. .. 

• 120 

• • 

• e 


Applied Thermodynamics. 


90 

• • 


General Engineering . 

. 90 

e « 



Electrical Technology . . , , 

90 

• • 



Metrology and Quality Coorrol 

.« 

90 

«.« 


Manufacturing Tech.—I. 


60 

« * 


7^0 

(2X»5%) 


Maiiufaccuting Tech.«-II 
Metallurgy and Materials 
Mechanics and Machinet 
Elective—J 
Plant Hngineeriiig 
Blecdve—JI . t 

Elccdvc—III , , 

Elective—IV , ^ 


Engineering Drawing 
Workshop Pracdoe 
Design andlDrawint —1 
Design and Drawing—II 
Electrical & Mechanical^Lab, 
Elective Lab. 

Project Work 


6o 


6 q 

60 

90 


90 

90 

90 

90 


x8o 

xao 


zao 


9 ® 


90 
• ♦ 
6o 
90 


1000(28-5%) IN-PLANT TRAINING ♦♦ 


3500 ( 100 %) 


GS 

$AS 

TS 

P 


ee 


Total . xooo 750 750 


« . General Studies 

• • Science and Applied Science^Subiepts 

. Teehnical^Studies 
. Pcaeciat 

« Students must spend the last term of the course^ for a period of not less than 3 
months, in the institui<». 

. . IN-PLANT TRAINING may be suitably sandwiched and the pumh<r of 

sessions decided In accordance with local conditions. 




















MECHANICAL INGIKEBRING/. 4TBAR PART-TIME COURSE 


Contact hours per year 


Kind of subjecta and total 
allotted hours. 

Subiects 


I Yr. 

11 Yr. 

III Yr. 

IV Yr 

GS 

05 %) 

English . . . . 

. 

9 f 


a * 

^ • 

Humanities^ Management and Administration 

* 


- 

90 


SAS 

Applied^Matnematics .... 

• 

90 

. . 

.. 

.. 

360; 

Applied Saenccs^g,^ . . 

a 

90 

. . 

.. 

. * 

Oo%) 

Engineering Mechanics} .... 

• 

90 

•• 

. * 

.. 


Applied Thermodynamics .... 



90 




Electrical Technology ... 



90 

., 



Metrology and^Quality Control 

a 


6c 




Manufacturing Tcchnoloay—i 

Manufacturing Teclmology—II . • 

a 

• 

>. 

60 

60 

• 

TS 

Metallurgy and Materials .... 

• 


< 5 C 

.. 

.. 

k-x 

720 

Mechanics of Machines 

• 


• • 

60 

.. 

(40%) 

Plant^Bngincering .... 


• • 

•• 

90 



Elective— " . .... 

a 

» • 


60 

.. 


Elective—II. 

a 

^ • 

« « 

•. 

60 


Elective — III . . . 

a 

# 9 

* . 

*. 

6c 


Elective—Iv .... 

• 

% • 

•• 

- 

60 


Engineering Drawing 


90 


•• 



Elccttical & Mechanical Lab. • 

a 


90 

•• 


p 

Design and Drawing — I 

# 

- 

0 • 

90 

a a 

450 

Design and Drawing — 11 J 


•• 


•• 

90 

05 %) 

Project Work . 

• 


•• 

•* 

90 

x8oo (100%) 

Total 


450 

450 

■ 450 

4 S 0 


GS 

SAS 

TS 

P 


General Stuides 

Science and Applied Science Subiects 
Technical Studies 
Practice ' 
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ELECTIVES (MECHANICAL ENGINEERING) 

(Four electives should be chosen under any one of the diversification) 


Diversification; Production Engineering 

1. Metal Forming Processes 

2. Tool Engineering. 

3. Newer Machining Processes 

4. Jigs and Fixtures. 

5. Production Planning and Control 

6. Heat Treatment of Metals and Alloys 

Diversification: Welding Technology 

1. Weldine Processes 

2. Design and Testing of Weldments 

3. Newer Welding Techniques 

4. Welding Metallurgy 

5. Welding Equipment and Machines 

6. Heat Treatment of Metals and Alloys 

Diversification: Foundry Technology 

1. Foundry Processes and Materials 

2. Foundry Equipments and Mechanisation 

3. Design for Casting 

4 . Foundry Metallurgy 

5. Testing and Inspection of Castings 

6. Heat Treatment of Metals and Alloys 

Diversification: Machine Too) Technology 

1. Metal Forming Processes 

2. Too) Engineering 

3. Automats. Transfer Lides and N|C Machines 

4. Jigs and Fixtures 

5. Heat Treatment of Metals and Alloys 

Diversification: Heat Power EtiglneeiT|nf 

1. Refrigeration Engineerliig 

2. Air-Conditioning Engineering 

3. Fans, Blowers and Compressors 

4. Boilers, Auxiliaries, Accessories 4 Mountings 
Fuels and Combustioi? 


Diversification: Industrial Engineering 

1. Work Study 

2. Production Control and Material Manage¬ 

ment 

3. Plant Layout, Materials Handling and Indus¬ 

trial Safety 

4. Statistics and Introduction to Operations Re¬ 

search 

5. Personnel Management 

6. Cost Accounting and Industrial Economics 

Diversification: Agricultural Engineering 

1. Tractors and Engines 

2. Agricultural Machinery 

3. Farm Mechanisation 

4. Hydrology, Irrigation and Hydrotechnical 

Equipment 

5. Soil Conservation. 

6. Agricultural Economics and Management 

Diversification: Metallurgical Engineering 

1. Foundry Metallurgy 

2. Welding Metallurgy 

3 . I feat Treatment of Metals and Alloys 

4. Powder Metallurgy. 

5. Electrometallurgy and Corrosion 

6. Mechanical Metallurgy 

7. Ferrous and Non-Ferrous Production Metul- 
lurgy 

Some of the other diversifications which could he 
offered through suitable electives are 

(i) Rocket & Jet Propulsion Technology 
(ill Hospital Technology 

(iii) Air-Craft Engineering 

(iv) Ship-Building En^cering 
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TEXTILE TECHNOLOGY ; 3 YEAR FULL-TIME COURSE 
(DivenifieatioH through eUcHvts) 


Kind of subjects end 
tote! Allotted 
hfmt«e 

Subjects 




Contact houta per year 




I Yr. 

n Yr. 

III Yr 

os 

see 

(to%) 

EoBlith . 

Huusenitiea, Management and Administration 



* 

100 

100 

100 


Applied MethtmAtics 




120 

,. 

.. 

SAS 

V ' 

Applied Sciences 




90 

... 


510 

Engineering Mechanics 




90 


. • 

(w%) 

Physics andfChemistry of Sbre 

* 

• 

* 

- 

90 



Science Lab. 



t 

120 

- 



Mecbanlcat Engineering 




90 

*. 

.. 


Geaeril Textile Technology . 

Blectefcel Technology « 


• * 

¥ • 

j¥ 

90 

90 

- 

TS 

Technology of Splmiing 


• • 


*. 

90 

». 

99 t» 

Techn^gy of Weaving 


• • 



90 

.. 

ttt%) 

tTeitUe Testing. 


• 4 


• V 


90 


Elective 1 ..... 


f • 


.. 

90 

.. 


Dyeing* Bleaching. Printinf and Finishing 


• • 


.. 

*. 

90 


Btactiva»-n. 





.. 

90 


Elective-' HI 





., 

90 


Blectiv»i-IV 




•• 

•• 

90 


Esgfneeritig Driwing 




180 


, * 

f 

noe 

Textile end Engineering Wothshop Practice 

Spfnniitg Woihehop 


• * 

• 

120 

ISO 


WcAirlng Vofkihop 


• • 


.. 

ISO 

., 

(40%) 

Textile Teatlng end Dyeing Lab*I 


* •. 



ISO 

.. 


> Eleetiet Lab. 


2 

e 

. - 

♦. 

ISO 


Textile Teating and Dyeing Lab^II 


Z 



.. 

ISO 


Project work 

• 

• 

* 

- 

*• 

150 

3000 (iOo%) 

Total 

. 


1000 

xooo 

1000 


GS . • • Ccaer*! Studies 

SAS < • • Science ojul Applied Sciences Subjects 

TS . • • Technicel Studies 

F ... Practice, 
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TEXTILE TECHNOLOGY ; 3 j YEAR SANDWICH COURSE 


Kind of nibjccts md Institutional contact hours 


total allotted hours 

Subjects 


I 

Year 

11 

Session 

Ille 

Session 

GS 

380 

(8%) 

BngUsh . 

. 

100 

.. 

.. 

Humanities^ Management and Administration 

. 

•• 

90 

90 


Applied Mathematics .... 

. 

120 



SAS 

Applied Sciences .... 

. 

90 

.. 


510 

Engineering Mechanics .... 

. 

90 

.. 


( 14 - 6 %) 

Physics and Chemistry of Fibres 

. 

.. 

90 



Sdence Lab. . 

. 

120 

•• 



Mechanical Engineering .... 

. 

90 

.. 



General Textile Technology 

. 

90 




Electrical Technology .... 

. 


90 


TS 

Technology of Spinning . . 

. 

.. 

90 


990 

Technology of Weaying .... 

. 


90 


(* 8 *S 9 %) 

Textile Teting . 

. 

. . 

.. 

90 


Elective—I .... 

. 

.. 

90 

,. 


Dyelng> Bleaching, Printing and Finishing 

. 

.. 

.. 

90 


Elective *—11 ...... 

. 

.. 

.. 

90 


Elective—III ...... 

. 


,. 

90 


Elective —iv .... 

. 

•• 

• • 

90 


Engineering Drawing .... 

. 

180 

• • 

,. 


Textile and Engineering Workshop Practice 

‘ 

xao 


.. 

P 

720 

Spinning Workshop and Weaving Workshop 

• • • 

.. 

90 


( 20 * 5 %) 

Textile Testing and Dyeing Lab. 

♦ ’* • 


X 20 

.. 


Elective Lab. .... 

. 

.. 

. . 

xao 


Project Work ... ... 

• 


•* 

90 

jooo (a8*«%) 

IN-PLANT TRAINING** 





3500 (100%) 

Total 

* 

xooo 

750 

750 


GS 

SAS 

TS 

P 




G^eral Studies 

Science and Applied Science SubJectB 
. Technical Studies 
. Ptactice 

Students must spend the last term of the ooune, for a period of not less than 
3 months^ in the institution. 

. IN-PLAKT TRAINING may be suitably sandwiched and the mumber 
of sessions decided in accordance with local conditions. 
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TEXTILE TECHNOLOGY : 4 YEAR PART-TIME COURSE 


Kind of subjects and total 
allotted hours 



Contact hours per year 



•I Ytu n Yetr 

III Yew 

IV Yew 

GS 

English . 

90 

.« 

« . 

. . 

370 

(15%) 

Humanities, Management and Administration 

•• 

•• 

90 

90 


Applied Mathematics . 

90 

. . 


. * 

SA 8 

Applied Sciences . 

90 

«« 


- 

360 

Engineering Mechanics . 

90 

.. 


.. 

(ao%) 

Physics and Chemistry of Fibres 

•• 

90 


•• 


Mechanical Engineering. 

« . 

90 


« . 


General Textile Technology 


60 




Electrical Technology . 


90 



T 5 

Technology of Spinning 


60 


•• 

780 

Technology of Weaybg. 


60 


•• 

( 43 - 3 ?/o) 

Textile Testing . 


♦. 

90 



Elective I ....... 


.. 

60 

.. 


Dyeing, Bleaching, Printing and Finishing 



90 

.• 


Elective—II. 


• • 

• # 

60 


Elective—•III . . . • * 


• » 

• • 

60 


Elective—IV. 


•• 

•• 

60 


Engineering Drawing . 

90 


•• 

•• 

P 

Textile Testing and Dyeing Lab. 

•• 


120 

- 

390 

Elective Lab.. 

•• 

•• 

a a 

90 

( 21 - 7 %) 

Project work . 

•• 


• • 

90 

1800 (100%) 

Total . 

450 

450 

450 

450 


GS . . • General Studies 






SAS • Science and Applied Sciences Subjects 





TS . Technical Studies 

P ... Practice 
















BLECTIVBS (TEXTILE TECHNOLOGY) 

(Four electives should be chosen under any one of the diversifications) 
DIVERCIFICATION: SI INNING 
I, Preparatoty Procctses 
2 * Spuming of Cotton 
3* Wool Spinning 

4. Waste Cotton Sc Fancy Yam Spinning 

5. Spinning of blends 

6* Man made fibre technology 
Diversification : Weaving 

I. Warp and Weft Preparation and Plain Loom* 
a* Loom Attachments & Automatic Weaving 

3. Knitting Technology 

4. Fabric Structure 

5. Designing of Cloth 

6. Unconventional Weaving and Weaving of Rayons and Synthetics 

7. Uanufacture of Bonded Fabrics 
Diversification : Wet processing 

1* Bleaching of Textiles 

а. Dyeing & Printing of Textiles 

3* Finishing of Cotton Yam and Qoth 

4, Finishing of blends 

5. Chemistry of Silk & Wool 

б. Chemistry of Starches, Dyes & Other Textile Auxiliaries 
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CHEMICAL ENGINEERING : 3 YEAR FULL-TIME COURSE 
(Diverafieatien through tlKiivtt) 


Kind of subjects and total 
allotted horns 

Subjects 





Contact hoora per year 





1 Year 

II Year 

HI Year 

GS 

English ... 4 

• » 


• 


xoo 

.. 


300 

(10%) 

Humanities^ Management and Auni>r: 



• 

• 


ICO 

loo 


Applied Mathematics 

• e 

♦ 



120 

•. 

a « 


Industrial Chemistry—I 

« • 

e 

• 

• 

6o 

a a 

a a 


Indtistrial Chemistry—II 

* • 

• 

• 

♦ 

a a 

90 

a . 

SAS 

Physical Chemistry 

• . 

• 

e 

♦ 

90 

a * 


660 

( 22 %) 

Applied Thermodynamics 

Engineering Mechanics 

• . 

♦ 


V 

V 

90 

90 

a • 

• a 


Science Lab. .... 

• « 



a 

120 

- 

a • 


Elec. Tech* Sc Electronics 


• 

• 

• 

6 o 

., 



Hydraulic Engineering 

Heat & Mass Transfer • 

* • 

• 


« 

6 o 

a * 

.. * 

90 

a a 

TS 

840 

Unit Chem* Engg. Operations ana l^rocesses-l 

-do- —II . • 

• 


• 

• a 

90 

a a 

a a 

90 

Elective—I .... 


e 

• 


e a 

9c 

a a 

(38 %); 

Elective 11 . • • • 

* • 

• 

* 

• 


a a 

90 


Elective—III . • 

• 

• 

• 

• 

a t 

*. 

90 


Elective — IV 

* . 


• 

• 

• • 

. . 

90 


Transport and Storage cf Materials 

• » 


• 

• 


. • 

90 


Engineering Drawing 

. • 

* 

A •* 

• 


i8o 

a » 

a a 


Workabop Practice . . 

• • 


• 


120 


a a 


Design and Drawing—I > 

• • 

e 

t 

a 


ISO 

*• 

1200 

Design tad Drawin^^*^ j 

• . 


• 

a 


• • 

X50 

< 40 %) 

Chemical Engineering Lab.' 

• « 

• 

a 


•* 

ISO 

a a 


Electrical and Hydraulics Lao. 

Elective Lab . 


• 




150 

t • 

150 


Project Work .... 



• 


•• 

- 

150 

3000 (100%) 


Total 




1000 

1000 

1000 


GS 

. General Sutides 

SAS * 

. Sdexice and Applied Science Subjects 

TS 

Technical Studies 


p Practice 
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CHEMICAL ENGINEERING : 3I YEAR SANDWICH COURSE 


find of subjects and instituticna] contact hours 

total allotted hours Subjects . ■. ■ . ■ ■ 

I II III* 

Year Session Session 




3500 (100%) Totai • 1000 750 750 


GS » * « General Studies 

SAS * • • Science and Applied Sdtncs Subjects 

TS • • • Technical Studies 

P • Practice 

* • * • Students should spend the last term of the course; for a period 

of not than 3 months/ in the institution. 

* IN-PLANT TRAINING may be suitably sandwiched and the number of 
sessions decided in accordance with local conditions. 
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CHEMICAL ENOINBERING: 4 YEAR PART-TIME COURSE 


Kind of subjects and 
totaUIlotted hours 

Subjects 



Contact hours 

per year 


I Year 11 Year 

HI Year 

IV year 

GS 

English . 


90 

,. 


.. 

270 
(15 ; 4 ) 

Humanities* Management and Administration 

• 

*• 

•• 

90 

90 

• 

Applied Mathematics . . ♦ . 


90 


.. 



Industrial Chemistry—I 


60 

.. 



SAS 

Industrial Chemistry —II 


. * 

60 

. , 

.. 

420 

Physical Chemistry , . . . 


60 

.. 

. , 


(23.3%) 

Applied Thermodynamics ♦ 


.. 

90 

. , 



Engineering Mechanka . * 


60 

- 

•• 



Elec. Tech. & Electronics • • 


• 

60 




Hydraulic Engineering .... 



60 

, , 


rs 

Heat and Mass Transfer .... 




90 



Unit Chem, Engineering .... 



90 

. , 


( 3 «. 7 ? 4 ) 

Operations Sc Processes—I .... 



90 

, . 



-do- -^II 




60 

.. 


Elective—I . 





.. 


Elective—II . 




. . 

60 


Elective—III. 




* , 

60 


Elective—IV. 




• . 

60 


Transport an 1 Storage of Materials 




60 

•• 


Engineering Drawing .... 


90 


• . 


P 

Design and Drawing— I . . . . 


«. 


90 

• ♦ 

450 

Design and Drawing—and Elective Lab, 


* • 


• • 

90 

<25%) 

Electrical and Hydraulics Lab. 


•* 

90 


* a 


Project work .... 


•• 

- 


90 

i8oe (100%) 

Total 

• 

450 

450 

450 

450 


GS • General Studies 

SAS • Science and Applied Science Subjects 

TS • Technical Studies 

P Practice 
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(ILBCTIVES !"• (CHBMICAL ENGmSBRING) 
our doctivc «h culd be chctcii ur der $iiy cnc of the diveriificitions 
DiTeniBcitiott: Pfattie Teclmoiofy 
X. Synthetic Plastics 
a. Synthetic Teatile Fibre 

3. Moulding Techniques 

4. Process Equipment Design 

5. Instrumentation & Process Control 
Dirersificstion I Ccfsmic Technology 

I, Ceramic Materials & Porcesses 
a. Glass Technology 

3. Refractory Technology 

4. Ceramic Engg, Design 

5. Instrumentation Sc Process Control 
Ditorrification : Fertilizer Technology 

I. Nitrogenous Fertilizers 
a. Phosphatic Fertilizers 

3, Synthetic Fertilizers 

4, Fertilizers Plant Design 

5, Instrumentation Sc Process Control 

Some of the other diversifications which could be offered through suitable electives arei 
(f) Nuclear Technology 
(m) Fuel Technology 


eMGiPHD—19 M» of^Edtt. L— 



